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Art. I*— t>» the Cmi^trtieHon (f OU and Coal Gas Burners^ 
and ike drcumskmces that infiuence tJ^e Light emitted by ffte 
GmH9 during their CombttstUm; unth eome Observations on 
their rda&oe IJhmAMX^mg Power ^ a'nd on the di^erent modes 
(jftkicerMkAng U, By Robi&et Christison, M. D. F. R. S. £. 
FeHdw of the Royal College of Physicians, and Professor of 
Medical Jurisprudence and Police in the University of Edin- 
burgh ; and Edwaed Tueneb, M. D. F. R. S. E. Fellow of 
the Royal Collie of Physicians, and Lecturer on ChemkUy, 
Ediuiburgh. . 

JL HE following experiments were undertaken, in th« ^rdt in- 
.staace, as sdbtAxlinat^ to an inquiry regarding the illuminating 
pssrer of Oil and Coal Gases. They were tmdertaken, not bag 
flp)^ at a ti9ie when the qiMStian of the illunniiittiilg poii^er of 
the gases excited an extn^cnrdinary interest in this atjr^ The 
prcgected establishment of an Oil-gas Company here, luid led 
several sdaitific gentlemen to attend to die sul^t ; and a va- 
riety of statements were published as the result of thmr experi* 
ments. But these statements, instead oi rendering the matter 
dearer, and receiving the CjtHifidence of men of sdonoe and of the 
pubUc, di^Tered so widdy from what had been previously obtained 

* RMd before the Royia Society of Bdinbnrgh 18U) April and 2d May 1825. 
VOL. XIII. NO. 85. JULY 1825. A 
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in London and elsewhere, that a necessity was generally felt for 
farther and more Taried experiments, b^ore a question in which 
such an immense capital was involved throughout the kingdom, 
could be held as definitively settled. 

A variety of circumstances, which it is not materia to men- 
tion, having brought it under our con^dctation, vre were natu* 
rally led to inquire, whence tbe svn^kr disci^pimdes arose 
among the statementisi nttt&bj^'vwribuft iaientd^e men of emi* 
nence. Two causes at once presented themselves to our notioe, 
independently of a difference in the quality of the gases^ sub- 
jected to trial. ' OntlldoneJiaflidjicrwftt^probUbtetfaat ttotiikaim 
resorted to for measuring the int^i^ty of light were not always 
suffidaitly accurate; and, on the other hand,. it was evidMot, 
that the gases had been burnt by different experimenters und^ 
drcmaistanGe& so different and so mnettled^ as'Hettdded it^impoB* 
vible their results coidd harmoniste with one lUiotben 

The former <^ these causes has been abeady tnade the aub- 
ject of public attention by a contrpvetsy, in which it has ibeefn 
our misfortune to boU a small sharei^ We afaaU thave deca^ton 
to allude to it in the course of the presient paper ; but we shall 
be brief on the subject^ as the fon% whidi it baa assomed in 
the hands of some of our opponents, reDdera it quite unfit to be 
bmij^t before tbe Sodety. 

The latter cause of disorepancy, howev^, or.the> lansetUed 
mode of bummg the gases, soon appeared to us to be one of 
much greater consequence ; beiAuse^ beodes acobmcing f^rma^y 
lof the differences idluded to, itt exaimiiatioHL obvioosly led to « 
prattkal.result lof ino 'small mom^it, mumetyy tbeibode at bum*, 
ingtfae gasesy so as to give t^greitest fight wiftk^the^ktot^ei^c. 
penditur^; in <^tber 'wotds^ the proper ecnstniolioil'of -mI ih^ 
coal gas burners. 

It appeared to us not a fittle singulflr,G0D8idering the pro^gtous 
amount of <^iqfnttd cmbarbad^imtiiei^ttf^ightcoitipftnies^h^^ 
in London alone, ai^»vditig t5'8ir'Wv^^[)9C^KeTe%I^)erfc, dn^ 
in the year 1^118, anetta^nori* mv^ue of 'L*. 900,^)60, ^nn. 
f^OL vd. v.p. 41S.>, tfiat no pttms hadbeen tiflcenbythete 
oum p anies , or by sc ientific men, to determine the *pR)per75e!l- 
structibn ctf die burners; In 1880; a (few hitots y»ere thmwh out 
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by Mr Brande, tending rather to encourage farther investigation 
than to arrive at the object in view. One or two observations 
ei die same tendency were pablisbed last October by Dr Fyfe, 
after most of the etperiments we are about to detail Imd been con- 
dueled But this is all> so far as we koow^ that has yet been made 
public* As to tba rules followed by the sev^nil gf^-hgf^t cooopft^ 
nies, it was quite evickot they cooid not have been {bonded on any 
fixed or known principle. For the coal and oil gas burners of va- 
rious towns^ such as London, Dublin, Edinburgh and Glasgow, 
w^re found, on the slightest inspection, to differ materially in priiw 
cqplefrotti one mcHhnv not ^y i^ ^^ei'^^^ f^^oes, bfit even ako 
in the establishment of the same company; and, when subjected to 
trial, the light given out in some of thero> by equal expenditures 
of gas, proved to differ in the extravagant r^tio of 10 to 14 or 
eren ]& Tbi» fiiet aknM would be eoot:^ to afieauni fov di*« 
crepancies regarding the illuminating power, even greater than 
those which have actually occurred ; and consequently showed 
the necessity of settling the proper mode of constructing burners 
fereaeh gas, befixe any attempt coukl bemade to* odmate diek 
rebrtirol^bt. 

In commendng that investigation, we were for some time em- 
barrassed l^ the multiplicity of pwits to be attended to in the 
CQQstractioa of ihe burners, and by tJieer recipnoeal influence an 
eaoli«lfaer. Bat at lengdi a prinoifde occurred to iis, which ap- 
peared to regulate the influence of each point individually, and* 
of all coj^junctly. The pinciple now alluded to is at variance 
with that profetedly acted on by the Saw who huve tunied thnir 
dioughts to the subject of the ccmstruction of lamps,^^rtiil whone^ 
steps hive' seennngly been followed by the mtd^ers of gas-burners. 
We were therefore led to examine it thcnroughly in all its rel^^. 
tions. 

Havmg made thetse prdiamiary reraal^> we shall p r oceed at 
once ta relate our expOTmeuts in the following order, ' 

In the first place, we shall nptioe the in^uments employed in 
tfaem; theR«t]iie.ci«0u«istan0ea whAoh i^Sact <tlm degree of ii^. 
eouttedbj the gases dmnag eombustion ; and,- lastly, the rescdts 
eventaafl^ obtwoied regarc£ng th^ relative iHuminating power. ' 

A 2 
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4 Drs Christison and Turoer /m the Construdion t^ 

THe nibst esssenMldstiiimeiit in ^{xierhiMlite ^f 'ttie Und b tbe FhM#rae^ 
ter. Of Uiese, two ar* well known^tb the Bdieirtlfie world, thut of Plro&ssor 
Leslie, and that of Count lluniford. ' . 

^ As, In mkkin^a cdntJnno^s trkin'6f eij^rftrietatsi; Ifwtw'bf 'iJatiie rtoMfeht 
^t tfae^tedoia U aH'kiisteptM^^ a>tt^^; )iitdUMei«fH^'i:tfeHme^$d 
some tinVai^idg staudkrd, it ^ould' faa^^been va^dd^irti^'if ireisdtild httrc^ 
niade use of the Fhotometet of Professor Leslie. The results he had obtained 
with it. however, diflfered so much from those procured by all previous obi. 
Servers, that it was necessary to* Ascertain,' Ikfftire confiding in it, Wheth^ ft^' 
irifficatloni wfere Correct ' Itis tiAfnecesiatty to-ttiter no^ intb^fe*llflm^t4flTAf 
•oof expertiD06td on tMk h^ad 4hey led to an ^rritttigatKnt'of soityei^icft^ 
i^egariHng certain properties of Radiant Heat; butaathatwasfi^reigntoG^bi^^^ 
mary object, and other occupations likewise withdrew us from it, we have be^ 
compelled to leave it unfinished tiHafUture opportunity,' and are ^lerefore 
unwitti% to ent^ toUo pattiii^dUrs at Uie jpreSent' moment ' It wQf lie 'mM!k' 
eient to state generally the reasons we lR>tilld'lbt libt iM^hig'^ df lAteTKi^^' 
monietijc :^h6tometfir. ■ ' -^ 

In the first place, it was not deHcate enough for our purpose. Some of the 
li^ts 'we had to measure did not exceed the fourth part of that of a tallow 
caiidfe,l-a quantity ^hiA the thermometric photometer cotdd not'&^cate,' 
tfiUlM kH^as dthei^ madeof siicfc pi^rtitm^ as wduM tetifd^it th^'for^ 
grosser erperimenis, or was placed so very near the light, that Utik sliglittMb 
oldiqidty in its position must have caused material errors. Secondly^ consi- 
dering th^ vast number x£ observations we should ^ave to make, this instru* 
metit was indi^ble, on account of the long tSmf reqtdred'for each. In our 
hid^ it'tiik^n^riy 40 BtittMestoattaSnitsmffii^mn^and H^tuMi t^ks ze^ 
But, ihSrSyii^/AibiS&MsmA kifd^ iMibughsUbH^ti^t^ 

obiiservation hto' IM tUi to alter somewhat the views We formerly entertained 
on this head, yet our experiments, confirmed by others proceeding from mndi 
h^ei: kufthctrity thatt (m^, still bear us out in the bfiinion, that the thei^o. 
liH^tilc ^AkiitdtteV^i'tahttOt faiekM»re correctly the ShtaiiAktilig^d^er'or'f Mooi 



Tor^ firstj it is afl^ted by non^uminpus heat. It has tieed assttined' some* 
what hastily that the absorption of non-himinous calorific rays is influenced 
by sur&ce only, and not by colour, — ^in other words, that difierently-cotoured 
surfiu^es will; naUfi^ poHbug^ absoi!) thei^ ray^ eqiAdfy wdL This doctrine, soT 
essential to the pnnc^inte on whidi* Inie ^h^in^m^nic ^ fndtoiiit^tsr is -cbnit^^uct- 
ed, in uph<^ ottly^y H eSi^le ^liLj^emittii'dtK^iihili'^^ wtidi h^Iias^ 
recorded in his paper on the CommuhScktioh of Iteat in the PhUo^pMcal 
Transactions for 1804, and which he himself allows tb be unsatisfkctory. We 
hinvc tnisde somfe experlmehtd Oiif thbrhtJwi,' li^tiih' ' pW)ih5sif' i-esultfe of ihterest, 
abd whidi we hope soon to lay before the Society. In the mean time, we ihajr 
mentimi, that whatever may be th^ Ihct as' t6 th^ ddctrftte^nttw ttlfitdi^to, 
there can be no doubt that Mr LesIie^s photometer is* afibcted by non-lumi- 
nous heat. 
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Gas-Bumersy and en ffse lUumnaUng Powet qfihe Gaies. 6 

Hds hst beep denied bj several of its del^iden. Mr Buchanan, dvil-engi- 
■eerin this city, has denied it in a report^ublished not long ago by theCoaL-Gas 
CamvBOi^^ ^isidmorBil^yM^fMii^em^its have b^en ca n fi rm cjd by Mr Bi^chie 
oC TwlJ^dh^ Jmrth^.^ldmo^ ¥*ii«,p- 3^ ; jib$, we l»peat, that fre^e^it trials 
leave us no room to doubt, that non-luminous heat ,4oea affect it. A low tern. 
pi9nlMZ)9» iiHUw4» ,wm;nQ» fffye^H,;, iin4 pre )nu0^ac|cnowjkdg^' that .^ome^rror 
h a d fB spt.inta titfm.wjs^mxotmi^ wlmih <om^lx ^ v' to pe^^v^ t^ i|t vr^i 
iafymw^^^ ^y tikft hwtrOf l¥»lwg,wait€p^ J'or we have since jfqun^vtJiflA 
the axMtmini^Pt remains stttioni^, not only beiore a vessel of boiling watert 
hot. Ukewv« when, placed five inches firosn a gas^burneiiV which was covered 
wiiii^xwgf^ Qopper chivnneyy«nd radiAted heat enough to nuse asn^ill mer- 
dffia} >t]^ien9^peti9r» at the^same distance* five degrees, of Fah^eoheiit* Bui; 
TiibCTi,tbt" bwt is mt^rf w^sfwi^^ It is 'decidedly acted qxu^ Thus, i^.the dis* 
taiyse„0!f 2fi in«|bfs G^ojffi an irpn <^Mnd^ 7,inches by 2^ heated short of be- 
ing liuninoua ii) the dark, and held per]>endicularly, it fell 2^ degrees, being, 
half a.^^gp'oft more than when placed at the same distance from the fiame of a 
ggpjpAiymd /wHam^ A smattin«rcuziat .^hqmometer lOfie 1,4 (degrees at the 
distjw&^llilKMf^Kntl^^linder* . ,^ . - . 

Lest any error might arise firom an accidental obliquity of positioi^t, vhi(;l\. 
it is iF^7 djifficult to.p(vevent.wh^ the hot boc|y has a large sur£u», and is so 
ne^tbe ipis^inpent, we r^e^ted, the ^jtperiment in the &^owipg wi;ifierr 
A<,t^lspii^X stofidy; .s<^TC«f of nonJAinjjnc^us heat was procured^ by .pboing 
it}b^fi^1%f^ cJ^n^h«C^:F^ PV^d, bwcpii^t clear without fi^mf^ ^ ,9C«v* 
p]^i^jfjlcrii^^lorarfO||ical sheei^iron, baqu^ i^s^g with itf.op^epd.oa 
the ,];ibs, ,^ Xhe« phottHu^t^ being placed 3 inches from th^ b^tpm, of, the 
bafi^etj.ainl ,nc$«rly parallel %q its s^r&oe, 1^ 4i degrees f and when turned 
cm its ^Pfntrs, ti}Uhqp9ffi^ of the baUs wias exac^, tnu;ispafed, jt fpU l^i de^ 
ffi^K ^?he«>«^<rt thiw ^*s^rviuion, i«f,i^ 4^8i?^ wJ^rt lie.Snie effect. 
<^rt|tft J W >tf< ;«^)fmj#{lopfanc^,is v^ade JR>r it»iui;K|^{ual ac^io^ oi? t^e two balls^ 
T^^if§^^i^ th^,^ place, occupied l^ |^,. photometer wa^ pretliyist^adUy da**, 
FaVi!WpVitnb9^ie that of thergom, / t 

.^^^ fe^y^W^i^^ W4>»r^»tated befi»e a Black's^^imace, whif^h .h^ been^ 
langilji^fa^,iafii^ heat-e^oufth.to ra»^ the thermoi^^ter, at 

^le distance of 4 inches, 60 or 55 degrees above the temperature of the,ap9^ 
n*!^. 'Mit^^S^^fi^^ ph^^pn^lpr.i^ciM* B^ th^^iapnJ^ of i inches, 
-.r.ii^,ftngpOfitM^ifNi + 22?t? when^ turned h^ jcound, shewing the diffi* 
cuky ^ p%^ jt so ^ as r to^ e^poa^ it equably ta so iLa^sd^ wxfB^» Wbeq^ 

^Jf:T^9iP4>i*MMifiBWeibn^>^^ ¥g?»er than 

^>efe»rT.,?*ej|n^ft ift;19fe4fg5^^r?*i5*frfJ'^3RefpQnas,^»^ wUb the fo^roer. 
««W>ment, i?}§(Jfi^8liW)9t,%^ 

JSp^m^ch forjUi^M^ pflp3)Q^^jnf^\#mi^^8.h^t on the Thecmometric JP)iotOp- 

■*e^Slf J.W .'I.Ti^t ftA7Tp ^) \i ClT .fS"'rr^ •)<'..■',■ 

^ J ^Pfe tl Wy y ^ ft fyt^t.ift-yt^ 9ijtby,lig|itft.^dJJfe»MitcQlour8 in a way that hears, 
no rdation what^c^r to their illaminatf^ppwer4 F^yr reasons formerly assigned,, 
we shall not at present discuss this subject at laige. It appears that lights of a 
red cdour, compared with white li^ts, have a heating power superior to their 
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6 Drs C^ridtlfion and Turner on ih$ Consfrudkn of 

illutimtating powers MrPo^^^hasfettnd^tlittt^tMflireAtitoimaM^ 
to be faifitly lumieous, the th«ntioiAettic'|ifo«tonieier ifM9c«t^ 10 or t$>^o» 
greeeofl%htinhidf«niiiiUte,(^fMd;»^Mii0«^ Mr 

Ritchie of Tain has ol^served that a ball of iron, lieated bo as to be iuntfy lu- 
minous in the dark, afiPeCted it ebn^^leralHT, {JBUn. Jmr%» ^^him6e^ roL U. 
^. 323.) Our own expeiiitVents «l>e evtxi sM>re debkltteb Befera a dbmAmt 
fire in a «tate o^ vivid ignition, without flttne, the photom«ler) aH'tiie 4iJtan— 
of IG indies, fell 25 degrees in one pOfiition, and 17-5 inehed when ti^aod Ihaif 
roond. The true efi^t was th^elbre 21 ^ degt^oes. Now^ «t the tiifltaaoe ^ 
6i inches from a good Aigand oil-lamp, its trae inditttkn was onfy d degressi. 
Hence, if Uiis instrument was to be relied on to tile eiktett^ its m^tSHtsr aiMl 
defenders allege, the fire gare 42 tiadeS fts much %ht ias the Uttnf). NerevdM^ 
less, according to a rough estimate, ^nded on the disttnoe at which «a(^ cC 
ns could make out a few words of a boolc priMed in diamond type, and errfag 
greatlj in fitvour of the fit«, its illuminiiting power was oHly h si^teeilth psart 
of that of the lamp. 

While it is evident, therefere, that the photometer of Mt Ijesfie lir tMec^ml 
by non-luminous heat, and that it does not ex{»e08 aoCiifatielytlle ilkiittimiiiiig 
power of ii^ts difiering in colour, H must at t^e siune time be aMiyiMd to give 
in^cations not very wide of tibe truth, when ttie^ eolout and %he noo^hnai- 
nons heat which accompanies thar li^ are nearly tile S8Me» Tldswlllsfj^ 
pear from the f<^owlng expemnent. An tnl^s Jet of 4 Inohel^ %iirlik>g ^th 
perfect steadiness and uni£brn^y, was placed ^m o^eliffiib of CJotn^ Runilbi^dVr 
photometer, at the successive cBstaiieesf^ 60, M^, h^ littd'40 iM^ltesf 80^4ihlit 
its 11 intent was in I3ie inV'brse'nil^ of 4^ 3, -2, ^md- 1. 

On t rament, an Atgitnd bnmer witli "SO holes on a 

circh iter, was placed tKt 1fte-dfi»tance df M9(1ii«lies ; 

and \ carefully fised l^ur htches fi«im the «entafe of 

the I d, the flaine was succ e S si r d y ftfised ISBItS ^ht 

e^ua] dances already menttoiled; and nb part -of^e 

apparatus connected with the burner was moVed from the t ^ gitth i^ tiilthe end 
of the experiment, except, that, as the -flftme was succes^vel^ tafaefl^ Ae4)ur« 
ner was depressed by weights, so that the photometer was aftway^ ^ppo^Hettie 
ftiiddle of its flame. The lowest flftme was 1 Jnch, IShfe next'lf, theuext If , alhd 
the strongest 3 inches. Ilie indicattons of the photometer, wMA 4f«re never 
finally noted till it was stationary for two or three tofefdtes,' Irete Id, 164,^, 
67i. The true numbers, assmmng the first to'be corretft^^ft g t w ri tiAg thnt 
Rumfbrd's photometer, as we shall soon pr6\nej giv^s trtie ^ifi^itiions^ would 
have been 13, l^J, 26, and S2; or, supposing Ifhie Uilrd correct,!^, 18, 27, 
and 64. The greatest error, therefore, is iA tfe tot observation.' ¥IAS pro* 
bably arose from the flame "being taller thito the glass property adiidtted t)^iBo 
that it had a reddish*brown colojor at top, aiid conBeqttentl^ a sapeHor heating 
power "at that part. 

Now, independently of what has just been mentioned; these flames ^£!&b*ed 
oVriously in colour, tihe lowest "being ttie whitest. Ferhaps Uhey difl^Jted near, 
ly ^3 much in that respect, as the light of oil- gas diflbrs frbm that xH good coal- 
gas When consumed in proper burners ; and hence the histrtraient might pro- 
t)ably be used for the special purpose ef twcertaining their reiatrre iHumina. 
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GiiS'BurHerSj emd on ^ lUuminating Power qft&e Oa^es. Y 

^tinioiu At prsseot we may^k^erj^^ ^t it does not CQBi«4e ^ aU witk 
the rgftuUs ob^^m?4 lyr >MrJUiJi^/(C<wW?a* Coij^kp^/^^ i2^|W^» 24th Jul/ 

i«24). ,_.,,,..,- 

All tlift^«3^x]aa«it8.]^ti|erto xejbti^ wer« planned witt^ t^]»Q phQt<v- 
.of tbe,A0trQ9aa;^ Ipttitutlpn, viuch him % reputatiqi^ of ]^u^ 
%'Mr,l4«Ue!i <^wfl, ha^dst, ^d wbich we j^i?ocured, because Mr 
f««lie Ii»d ^4|D^ge4 t)^lt ^r^owu^ not being made by. hin^lf, could not 
*e ^iftsmmUt0 Qui. fwn in8tcume|:it me^aurea correctly the inteuj^ty oif the 
fWD^ U^4'9i^ JeaatJUr^a^^f Jin ita iod^catipna with tliat of the Astropcmuqal 
hiB^vi/lkvih W^MW!Wf^«4pMt,bowey«:rltb«^iti^ 

ffaij^.^e,:nmB^iKmeiifi af jarti^dal l^l»U But the i^ult, we conceive, \» 
'fsm.w^mk ^Kiits, zaore^pr leas, in every .photometer made by Professor Leali^ 
FoiE, ac^rdjUig \o tfhe uifoi^nati^ii neceiyed from the uistruinent-maker who 
wade'OMT own, -and bbwa all those which are ^ven out as made by Mr 
Leslie, the blade ball is always blown somewhat thicker than the other, in order 
tQ-aebtuBa i^peirfe^ fpacity*, T¥a c^x^ajiruption will.not cause any appreciable 
eieraiV aorlar aa^omc^rpa ^e ori^nal purpose of his photometer, if, as many be- 
1ieve,?t|ie ■ms^.^nys are.pot accompanied with non-luminous heat But it wiljl 
accaaioA a irwteTJfll.fflny ia the inea^urem^t of artigcial light, which is always 
niHiampflBatfd li^^ci|i4upcqjifL0U9 heat-, For the instrument, with one ball Uiicker 
^IhaiiUk^-^ilharyia.nc^ a.atdet difiPere^Sitial ther^iometer, as it ought to be, lu^d 
Ha Hr ^^Baliainlandad it4;o b^ Non-luminous raya of )ieat filing equally on 
4ioih ba&a£mn one^side of Uieni, muat mak^ the liquor move in a direction 
«m^ froia the ^taajier'fjf the tw^ 

. , Tbs tot iBgtnipenit with which we operated was more &ulty in this re« 
tpacttlm^ Ifttat^ilie A,al3:onon4cal InatituUon^ A circumstance which will ac- 
^coii^t^si^SaieBtfy l«f aeii^ra}^ diacr^^tncic^s between the present experiments 
-aiMitboae fiMCSfi^i^.piibUahQd at the request of the Oil-0as Company. We 
fot^ a^ thsA it is exceedingly di^cult to avoid the ^ult in question. Xi;l 
£iot) im this «eoo^nt^ ^ne of the ctiffesential thermometers we have exa- 
'fmnod flfBj^eall^aiHl strictly di^ferentiaL ItwUl at once be seen, however, 
i^|?$lM^4^Bau|^ Wiyh^ obviated by subatltuting for the glass-balls Cylin- 
Aen HX.h^Wtf} «£ lat^i^tal, ^R^iieh can be easily made quite uniform in thickness. 
A tdaft jef ^autii^^an ia^<a^UQ:^wt waa suggested to us last autumn by Professor: 
Wdiace^ a9d.ap}i<vtoxB^ter of the kind has been actually devised and con- 
atrucled by M^ Bi^chie of Tain, as announced in a paper by that gentleman 
latalj-fieadiql^^o^^^ {$^ JSkUu. Jwrn^ <if SHe»4!€t vol il) 

'I%fcrfor^gfti»g-at|Sfp^ ^^lain sufficiently y^y tl» photometer 

^Mriief^a^H^^Qfi^^jas i^pplicab^^ to our ^xperiinents on the proper cost- 
straetlen qfgi^^f^im, , - We^ shall next mention our reasons /or jprefarting 
tlievMh^d ^ Ji^f^iii^ light, >7hich was adopted and perfected by £:biiiit 
Romford. \ . ' 

^i[^>piSlieliaj^9fi^MBifiri^ 
eoBopvi^f^m of ^ein|«n0|ty of ^adow9, is the basis of all the attempts (eixbept 
ftat> it^, Ifr ,]M?ite^ which have been lately made to determine the relai^Yee 
fight of ihe gases. Very few experimenters, however, have mentioned ^ 
tfway tl;»y applied the principle ; none, so fiir as is stated, nave used the 
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d Dts Cludstisoii and Turner on ihe CoMruction ^ r , 

•ults have b^n agood 4^ v^Ued om ^mfik^wd .^ ^^rudft. <«l|4/^li^ciNll*eial^ 

white Faljiinim,x9^fVP9iV Jjt,i»n<j|;afriai,ftiffprt»^, thrtfBiqW^ 
ducted In a mmiQK fu^ m'l'i^io^^ bf^^ AMffgt^f^ i9ditiMliAoAiv,fMlliN)Vght 

cure^ bjtbex^Q^ipariaoi^^^t MpW i^ BM t t^ pf^f^^ fmis: 

ovfy |Q«xp^niaeiiU.iQa4e wUl^ ^4uf»^'^;^gw4vto 4mmj^i9imnm^tfliikfiyiAii^ 
■riiort» to ihepbo t io<m e t» of CQiu^^li^^ ,W0< 1191^0^ ^ewpiboLllmiW- 
vtruiififeot. IjwiU >e,^uffid<y^ty yqg^«Hi,.lliat the ijhitf. mfy«ntogff»^iit> 
con8ti<i»ctioii af% that it t^wnB^.t)i0.uzuf<?i»» C9%i|aAKtf^of ^ a«i^jflfiUi^^Mfc> 
^ent ra7% and proteots the ,c^ &0B1 .ex9?7.1ig^ ^ffeopt- y^mt'Mi/mmtmiik/^ 
diadows, and a very smaU ^»co aroupd th«m* ,1 ryn.,i *; 

The olgectioov that harebe^ piO^ielj vaa^ ^ th^ wode -of >eipfii5H<»Q<^ 
ing are three In niunheiv ^ /.;i... 

First, H is said, that the eye oianot^ judg^ wjith a4oqtiato.FWci«oi^.-^ ,tii» 
relatMre depth of thei 8had9wa This 4j^e^^<^ ia, a'iri^LOBi^?tot»]bh# iioiii^ 
method of experimenting ad^eit^ij to ahw«i espetiaUy i*hqn .the:«l«enr«f 
happens also to haye an inaocurafee ^e. B^p itn-^yaUi i »npp| . k»M<t lO: 
Count Bumfosd^s apparatus in the handa^xtfapapon ii#h^^ o l gaWo r;gOgg 
rect c^e» We have lonncW t^ e^eea those .ak^gfUhoR (tipaaMfltomai te 
scientific ezpezimexits could easily diaUngilisl^ra^to «(ifeiri jt<Mlfl».)ai4ilfe^ 
renceqfa Bhiethipwrt^betifi^n |t«o K^t84 i^^thi^^iA^ imeiof .uAitefl 
adjusteid the lighu to bis satiafe c tj o n, evei^othi^pemniain'tibit: 1x^991 ^tbe 
amount sometimes of fo^r ov fi¥^ uoi^nu^agBead w^ihimm toitheidaPtifts^ . 
ofthe«]^QWS. Oft $ey;^f9\, o eQ » mn$t X99 f.m^e)jf9rtk» ^ 
which proye^ beyond a^ doubt, l^e.^ctrei^ delicai^ a^d «(»79«toesi sf tbejtjtt; 
in such experiments^ Thus, on gfotpaxntg tw^^a»je|yM>f t^ 999^ ^NIift>v^(«l4«Su 
other, taldi^, joare to avei4 aU meana of pc^u^ging^the i^tfmfi^fhii^^iismAii^, 
the calculation gave a ratio of 1<I0 to lOlwt Aad, agWi whm ^>liillfti9fiiav 
wax candle was twice con^pfuned with a>gai^t» qtthi^m/m^mfyiBqg^^ti^fk^ 
havi]^gmt^ry;e^b9tii^xt.^^ib9enratio];ia« andtha^iQlMMQei^^eivgiiBfpfliil!! . 
I7 altered, tlie ratios were 68 and 6Q.7 to 100*, Mmij^.Wmmi^fSMimSfi^ff'^ 
mon. Tlj^e^. ^jiiatem^tfi s^oor^ vj^.-ne^rl^ ;wil^/i*i^i'^^ 
Nicholson, whp J^und he could deteptr.a, 4Wq;eff^i(^ .aQ'9(l|t])dm^<taatwean. 
twolightS. ' .» ... ,..,. ■,. i^;'i. .\ u., /,.m: ->- 

But it has also b^^ <^jye<?ti9dt ?wd wp;^ a fpw$^'J^- o£ ; if i p y Wii tba<^'«l«« 
tbou^ th^ meth^i^Bccwa^ yrheaqgg^^ t^iligh^f^t^same.natuieiiir ia 
not so vhm ih^ dSffiermich me^lmri heq^Sm,0Qhnm9filM9'.A»4mndifffi^ 
and the eye cannot abiftrscl^ ^ d)fff^;o9^.flf '^s^l^^mf^ «f . 

ahade. . /. , _ . ... ...^ , .. , ^..^ ^.j ,.. 

Our experience qn this po^ is» in mr Ofiin^i^ i],^M|^ decifliire*, l£j^4i£^ 
ference of colour is slight, it conatitutes.rnp, in$^|^^dimfxit^K;Stf JireaAes».ril jriU. 
lead to a small.error, u»ymthesib9ex;ifex;,i9^j^^Mr^{^ 
tag the moveah^ light an inch or vt^e pi^ e^^^h aid« ,^ J;^,.pj(^ti. a^ 'V^ifh h» 
supposes the shadows equaL But in thki ^ay he will. at ie|9#h hit oi|.^theo^ 
act distance. If the difference, however, is very great, little or no advanti^ 
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and then the jet with an ArgaoOf^-ffitiftf^^' ibd^^'tifeij^^ the 

a»'thftJ«»lM^' th^^^eclSdb-aiisii^'l^nk'aifEetei^t!!^^ 
it MdBfUiiletf ttte'^c«ii«i<M! impediBi^it, ikrf^ ft^tti^c^sMitt)^ liftrtliiigp tcl^alhe^. 
J^^lte «dMt IttiA 4aM^*et*i$oJi'ia< conMadS^ed itf a t)ii}^ «^Mr Bitdiie lif mn; 

the fixrmer implTiiig the number of piiftlbles Bisdiai^ged fh>ifi a lihninbus i)6dy 
mW^ftmi^^^k4^^ Ilittef the p<h*^r wfn^thefte pttttick» fa&ve-tyf rendering 
objects Tiaible. The quantdtj of light, and the illumiifiitKigp^trer; Ue cionti- 
nwii, %M"itt»C''^^iMoflia^ li^td^iiili^ts'df'tlneMdn^cbbtxt;'^^ 
bdaiiiflt ^ItP^tf 41l<^itMttiiig '{M^W^ indfea^ fdf a imftb g^^t^ rditib than 

aB4 TiwOWi^- HiMiteB to ah(g mocBficktioft <]f Afe isttef proposed b^ Viaa^ a»e 
dcfte^!^%MaitiBdldie^td(eic«gM8S^ee'«f4h^ ^tiantit^obty, (JS^Jltt. «^um.'^ 
%k9k\flli Uritiy^titi aadttatrfttper he stffB^^faf^^ototteteiVte qtnestioniJiimmit 
bi^iiM4o4lhlMatolh» l^^li)llT#illa^^ 

if JrtJFiii iQ^thrtr lij^irf#^^ieirtiidlf ifige^erit, aid- the Mifid'lhftttumeiitfl^do 
n6t^ttiik"issigl^mmc»fci^f^d^ ^ tni-ga^, competed With the 

iiiOlii4«iik9^i«ftt'«f(«iMa«^ (MUkMii) Oa tl^'acbount, he ton^t^ that, 
ililimi^^botimm^>4Mii^^ of l^atidtioal 

gfitCtoMti^lft •%^l^the>Mi ISkMiSM^ >Ma^, trilo^ '«Mtuit bWihi^ittifi^ 
li»<a dt fifaai » li6|ttUMi>, irifflyi.he «o^i^ i»»^ I.< -^h^ rtMiHtieif^' ^ we 
uiid^tttMd'4hek*lffl]^ eonrect^, So^j) that Bglits iVf 8iipdiot^'bi6Iifl(n6/, or 
wMt tnte l ^ ^^^ettlchig Btii^e preeia^^ those %ikidi, fdr a gif eh sat&a^ -have 
tlMt^^nbtf^i^iiM^tiB^f ^ iittldea giirfa^most ISght^ ^^ tUgo pd&ik^^ i^9om 
othw^HMifltiyi^lih'fc wnrfti*^ thetn fiteeM;^ftrr tOie purposes ^Vii5(M^'iJiA#hidi 

^MilBlEtAi^ t^$i»wti^ttreMiH#eV tegei^tis, and #eQ de«^i4hig dP^^nticm, 
boMlt^ttie^Mttilf^liie^^l^h^ hypdth^ii^; n is it easy'td 6^ by what 
&ct8 they can be either substantiated or disproved. In theur present ^tate, 

' '|thif#JiMty^%W»sy^jNM)ldM» ^d^^itt^^ ^^ whibfa'i^'dihdl iiit^se' light is 
b«lli»ffiMd4lbii4Aiklidl^4J4dliF^^^ re- 

that the principle by which the measurement is made, is precisely the principle 
bj^Mtfllsidf whS^^ liikiMi^iSm^^ In^b^i^'df^tehi^ ob- 

j^i^ibaMmd^mdiduit^mi^im^jiii^^ represehted 

on g^lahe l^^ilic^'k^(Mkmi^jmi^ ^tHh^^&m^etic^ of' tiieir colour ; 

botf i^lhteftr^lMtmatife^ki^^'blii^attd WMte, as in a prlhtedboolc, t^ey are 
distkigttlslied 1n^ ^^«iiitj^ by difi^rehdeTof shade. According as the light in- 
onemesy whether iff ^uAntityer in intensity, or brilliancy, (to use MrRitchie^s 
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^pm-^knmfir iki9 \AiK3c oy^et^ T0amM eqoaly dvk, wlula tbe v^te otgeoto 
become lighter snd lighter, the contrast greater and greater, and the outlnies 
^el(|edg c — l e^u e n t l y nove diatkict* And henoe it .i^pears, that Urn me- 
thod ^ measnikig'ligbt bj the conpavatinre intenaltj of ahadowa is an 'exact 
ciiiterioa of the rebUyfe iitneas cf ^ttffereBi Hg^tsto sufh pux^ieaei aa reading, 
wrkki^ ^siv^^;!) pene&*dxwinBgr^t€. Sarther^.the ^eJihewiae jui^g^ 4>f the 
fiasnsofsalidolgects-bythejralttiiwfiiMkdeaxift^ Onthie 

- aeeomt^ too^ tbe'methodof Count Rumfbrd meaauvea oonieeiljr the vaUieof Fa- 
noBslightsi In fiwt,eftibe|)urpo8ee served ))yactafieialM^t,U>ece are fiiir in 
^^chihe light does not act precieelf.&oeasding to the prindipla hy whkhit af- 
reets 1^ photometen , , . . , 

Btit there are soin« purpoaea senNtdiby Sgfata g6nesidljr,r of lihaii; ^tOBpa £ar 
which it is no criterion. We 4annol tell hjiU inr .ezaaaple^ the relatm,.fiti^9Bs 
of several lights for distinguishing colours. Their £tness for that purpose will 
depend partly on their own colours, partly on those to be distinguished by 
l^hem. It is oertain, however, that colour generally ia best appreciated with the 
whitest light. Now, an increase in the uitensity of alight always tends to in- 
crease the purity of its whiteness, wiifle an increase in quatttily'has nti stich 
effect ; and oeasequently it appears, thiat, lor the special purpose of appro- 
Sktmg colour, variitioiK in biilMattcyKMr kUaudi^Bxe moneinifartant^hAn va- 

g6tte^<a» other inege pwfti«daaryflyBsnaf li|^t^ may pwihajwr ha^>dao 
^ ifinSlai^ iSreamstabeedi JUid henoe^^ie objcctbh «f Mr. Aitriiie, that« tlie 
pfaotometei^ is an incorteot Meatturer of light, because it tekesinlo acfteunt 4iie 
quantity only, is^ probably, to a uaiain degree^ well founded. ifiutstiU^ ms 
«o&cems the great uses of light, its in&eations ne t^ae* And it ^ worthjr of 
Boti^, lihati in «^ai4 to vrtJftoU light, law indkat^^ 
-po8es»itoteattaastasw»tor8teowLianii—i1 theal^ becaiiBfraittfidMiltlight 
never has been, «fid, ^atevtr na^ 4beitB intenaily^ noKor can be wuch'ided 
' for disting^iftsfe&ig CROATS. . f : 

The photometer of Count Jtumfiird, it is well Icnoam, oan- oftdy det^Mine 
the r^h^ve ^iimbietiiBg po#er of twa tights, oot their aatusA iquamtity^of 
light in reference to a Used standard. It has no fixed aealo of 4^[r^esv:<io ^eero 
to indicate total darkness, lind no maximuaa^oindkAte-tbt'ffreafiast'^un^a- 
tion. This is its great defect a» a philoaoj^ifeal anstninent, aod its <^lef 
inconvenienee in expeiiments lilce those about to beiselated. Theesp^. 
menters w^ have preceded us havteieedeatvoured to i«inody it,< by using a wax 
or taUow candle of a givien ^dze UNrtfae standfOvl Uffck% <^ compenaoo^ Asd-ex- 
pres^Rg the resiiltB %y oelvespondi^inHnhen. i A.4Hifiow»4»ndl6, aSffhr iw we 
can judge, is fdtegether inappliealde to^ the piBfose ) te4he4ieloMr*of its te»e 
is so du^ky, that it cannot be easBy compared even witth <a jet^ riMnhlesswHh-an 
Argand burner. A i^aXM*an&, theidfene, is 4he only iJandaid of >the ^lond 
whidi can be used lit tXL But, etenifhen, it isiiapos^M^ toconpAiV'tegetlier 
experiments made in 'that way wi«h <lill^eht:«A!id)es ^Itudtby diiterent per- 
sons. Nay, it is exceedingly ^isestionaWe whether •mueb Veliasoe'eiiB ft)e put 
on «uch a standard, when tlfefsame candle is used l)y the same observer Mmd,* 
at all events, it is quite ^lappMcable to a tram -of «Kperimeiits, each <if whtfJh 
must be compared with all the Test* S«<4i was the -opinien of <?otint itum- 
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fM hiMcif ; and te ia litiiiilHillj tente oift in it ^jr tibe uUmiialoa #r 



We wmy i«ftr,^r ^ttnuple^ toiMBe cfepctiuMott •!! tlM illnniailiBg pMcr 
•flf «ilfliid cskI gaa,c(«itiiki6d Sn an dAonCe aod iatowtn^ fi^ 

lished, and almost the /niljr •net «fwlfich tile purtka^^ 
fl4 Tiene lnvilv« 'Odirttli' diMWiratioiif^ tnacle oa iMUiiut daj^-vith the 
«aetenien,«Bd<beMme'giaei. Tbe \nxtmm a iipto yrf were two of <he 
££nburgh Coal-Gas Company, with 10 and 14 holes ; one of the fiHaagnnr 
Ca^'pmay vitk l#ii»leflf and « l«4ioM imd 144ioled oi^aa bomtfr. The 
ftpiTwi o na prou i uwd for the Hght ^ a gtinen quantitj of gas^ mj acrtle Ibot, 
sfaiBdMont»tiMKtara(ttiert'flix) taiidte, makkij^ te ^t equal to 10, and 
iM|^ect2iigdechiMifa,8ie«belaUowin^. F^Mrtfae 

£din. 10 holed coal-gas burner, 38 in one, and 40 in the other experiment. 

14 .,. 66 43 

Glaag. 10 .„ 72 69 

£din. 10 ..* oil-gas bum^, 68 42 

14 M. 78 66 

Tbefcit«i^6riMMitiagpod> But, wiilitiMitsui^eMeptionsitttaMiB quite 
impnatiMp io etrike an a^wn^ between otMservatioaa so veiy dlacttidanl i aiad 
tkeia caaaot he « doubt, that t^ao diaorafWMj iwuit tana ariifm in a great 
aaaaaare^&om thg?i ttpo aai b i l it y af inoking Ibe stondard M^t torn imitonljr. 
It is Bota Bttle aartracandiiiary tJluit aU, or idmaat all who ha>¥e triad ihiis me- 
tihod 0f da tf ii ai i ni w y the idatfve ligiit of the g aa c% lnoye shewn aa little irggaad 
Uthe-caataaagfaiBnty QDttntttwnfoiiiL 

Ti»eetB&daid;iiwheT«itnwid%,«sBdl(rii>ttiuA ^ ^op^^asKtifve 9iEp0f|. 
nentsy wm^i jasjet af a^certiai An^h**-Je .aiNler. ta^pisaanr^ l|i langth uai- 
Jwi% WW had a.gasQMeter eanatnidwd aofiovdt^ to tbe ^rino^ d^seribed bf 
Biot, in his Trmti dt Pk^^gue^ and originally canoa&ved by Girasd, for eu^ 
pljiag«i|oi&nw cwTNBt oCeUiteihe wkkitf -UUgandfsl^Bt^fc By piannt oi 
the priwciptoiittndad to, woatar is made t«4reip i« ajiUady i»$n^«9i S^^ ap np- 
far T^easeli^ li' taarar -oiie oanlaim^g tibei 9M» 

Is itasitt^ slate* thb ^Kwratua WAS ii0t <iisybe it j^ AM^ 
the ceoowsaiail caiodia ^tJfcelswer vcBsel by 4he dggpiwg^ tbe wa^>, and ooO" 
v^yed a2iaig4;h« «xiit-liibe, piodiieed a jiBDB|aa^ or Jiakcfri^g ^Vfae^ whkh nea- 
dered it impossible to compare the riiadows with nicety. But 'th^ inoonFa- 
nieoee was remedied in the fbilowing manner. In the original instrument, the 
end of the tube from whidi the wat^ diops, is bent a little up warda, to prevent 
the gas from aacen^ngt into the water-yesseL In our apparatus it was straight, 
waA aerminMed near '^tebottom tif a Httle tup, from the raidffle of the side of 
^aliirfl*a*tiibe^ seme what wider lihan the t>t^r, proceeded downward, to open 
near IflMsliWMuintif tSie gasouK^ter. By ''Ubs contrivance, after the water rose 
to Aeiev^ ttfiihe isftoM hole in the x^ip^ all that entered flowed gently down 
tothehottom. The gasoineter hdd a cubic "fbot tmd a half; and the whole 
appelates was so aocuratefy made, that a gas-jet t)f three or four inches hunst 
from ^)egiiming to end w iflio u t Tarying above a SOth part of an indh in its 
imigih. fn urdttP to 'keep 'this ftante steady, aand detect auy jtcctdentaSl raria- 
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tion, it was surrounded by a glass^tube graduated to K^tMs of an' indi.' As a 
three-inch jet of good coal-|^ burnt in this instrument about two hours and a 
tterd, and one of bil-gas about fouT^tiburs and^a quanef^'We coiilld' eaMly make, 
with one diarge of the |;iasbm'eter,^6m ffls^d'twelve (C»m|)arati^^ ex|)etiments ; 
and we coiild also compare with each ot&^i* those naad^' oh diffdt^nt isLyk^'yco^ 
vide4 the gas wks tdlerably uniform in ^ipek^ ' ' ^ ' 

Another gasometer, in ev^ry' respect tte Wm^ as t!kat now ilefiicrite^ was 
u^d for supt)lyhig gas io t!he movable ' Kght, whose pb^er Was to be Ascer- 
tained.- '\ • -' ' ■ ■ y ' ■ ■ ' •■' ' ■■'■' ^ ■ ' ■ ' • • '• >^ -■ '• '.'•.■•: 

In brder to measure the consumption of the gas, a giiadUatM glass tubfle 
was attached to tbe ^de of each gasometer, communicating above an^b^dw 
with its cavity, ^he degrees were '50ths of a cubic foot, measured! wiCtI v^4 
greatest care; and in our obseWations the tim6 was generally^ cbuilte^^^fcf'^,' 
6, or 10 tlegrees. The measurements were so exact, even when the sinliuest 
of these i^uantities was observed, ihat,' on ajfterwards determining the expeh- 
diture of various burners on the great sijale, wehad hdt to ilter iny or our 

former results."; _ _' \_ "* '^ ' i '"\V/'' '/'.''"'"''/■?'''? T.*" 

It is unntecessary to add any thing i&rther'io the proofs forinerty given* of 
the extreme accuracy ensured by this method of* operafting.-^bine may* su^ 

t b^en said of the inadequacy of candl^ to 
J at variance with one of the facts regarc^n^ 
in appealed to. in pix>(tf'6f the accuracy oi^Ui&' 
w^er, we hat'e to observe,^ that, indejpencreptiy.' 
le two observations with the candle being pef» 
1, the mode in which they were made'is quite 
mdiUrd. The candle, iafter burning some time, 
1 relation to tiiat of a gft^-jfet was^repeate^^ 
1 it began to &de; and the distanc^^' 
wr how impcwssible it is' 'to n^e bae^F a 
add, that, however ci'e^fufiy fifiesm^'/ 
experiment now mentioned/ mcr^lsc^' 
3t, in the ratio of five to six:^ To'con-l' ' 
I been shown to otir wiisfactjon^h^^^^ 
» aswe have noticed, bdi^e^T^^^ 
jr direct bbs^atiori tjis in tr^iiim^^ 

a cbnnected series of mixed (Sservalion " 

' ^*' ■■ ' - '. '-.., "•' i-'u ^i>". -li 

i^'.,: ;u: ii .iw J.... ;•.'!... i! il J i^: C ilj>a J r'- 

.-.'■. ■-■ :•..'■. I i ./.ty'/ V,jujri!i-:-j(j^:-'') 'jr 'j.i i' — .^:»nuin; >d aiil h; 
We shall now proceed, in the wnxp^ftee^ di^^i:t<e^pW lfllttAto >itet 
tive to the ci^aaaBtallWt^ wfaick i^<^t th)^ tteggge ttfiight ^aJAitted/fty^to^feAfca 
during their cambusdoik iTheicwBsidevatiaa'^ylfliqsei di^tignstanedb t^tlftili' 
to tiie cKscovery of the pnndides on^faibl^Ibah^^ eu]|^4Miibeitoil6ti^Wti^'<* >' 

The dXJed; b^<i in/inf»T».^ i^n Ai' jm; imp flmrixr,.! liniOTmAlly JwrrJhrtTtf ttgi 4h» ' 

gases for the purpose of JBumhifrtiffii,- /hy fftegnrito .rqidegitto ^pcahbatibM^ ' 
vivid as possible. This |ninciple has been ^Ubweft^imost tgababisy,--beeilufte U 
secures the complete combustion of the gas, and because, by increasing the vi- 
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Tidoeas of the (;omlH^oD9 the ^iteii8li;}|r and whiteness of the light are in- 

Soniejipsdental pbi^^^tions, .hp^eyef, le4 us tp imagine, that, although 
the int^EuitJ pf a^ giye^^i^prrai^ is .augpientedy the increase in this respect is not 
always €M|[u;yaJ^^t tp tilie ^yss su^taiipi^d by the diminution pf the surfiice. 
That siich is really the puB^^ will #p^r from the following experiments. 

Iiif Pf^^ to aume^ Jhe Vivid^^ess of the combustion, various methods 
have^ieep tried %,inqrea^g th^ rapidity of the supj(^y of air^r This has Ibeen 
effected with regard to Argand burners, dther by increaang the diameter of 

es^eniing the distance between the flame and 
s, by contracting the diamet^ of the chimney. 
^ be the effect of the reyerse alterations ; 
inishing the supply of air, let the central aix- 
nay be simply done, by hanging the i^nger 
me is then elongated^ and although the intenm 
et the actual illumineUing power is increased* 
\)y the photometer. But it may be right to 
ms^ without the aid of the photomet^, 
rds the li^t, and merely attending to 
m of the apartment, 
lining the exact amount of the effect,, 
ttom of the burners, and graduated tQ 
umer, such as is used in Edinburgh, be 
mt in it with a flame of two inches, it 
iminished by the sliders, the flame he- 
eater and greater, till at length the in- 
\hp a thirds or even a half of the origi- 

1 coal-gas burner, the air-aperture of 
e inch, was burnt with a 2-inch flame, 
idard, a jet of 3,2 inches, was as 206 
Lessened to /vths, the flame began to 
. it was 3 inches leng, and its light had 
! than Jth. — ^Again, a 2-inch flame in 
»orUon to that of the same ' standard, 
which is ^^ths of a square inch, was 
\ inches, and gave 583 of light, or bet- 
ter than a fifth more ; and when the aperture was further lessened to ifvths, 
the flame was 5 inches l<mg, and the ligM 665, or nearly a third greater than 
at the beginning. » .These experiments were frequently repeated, and some- 
tnim-it|ifrmf««f»«£tl»eili^/iRaAai^ ' <>> 

.l^^ta^MieiOfiihe.butttiErrimor^^ the gain 

c i faled ily lffiMtnng rtii»8i^l%^lrf»aipMaa caaakkifetbly.gpsateri and, on the 
pthcthiM; if .tbeJvne fwas ei^inally lobgeiv the gain was Idss. In. the last- 
mt aiinfd I hwtnflr,^ilflMiteiitf ao/in^ laad a kalf>gave>neaifly^fiuUe tlie li^ht, 
whm]tfijivitfi]«)gtiiianed)b^sonln84d]^nthe ar^aperiure to^ /^ths of an inch;. 
wkSmmj§niaei cldgimUj^^indttaitog dee« not gain iat all by such & change. 
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As to the Undt at wkkh the %fat eMSei to IncfonK vstk the cBmkMHiQnr 
of the supply of air, we have invariably remarked, that nothing fiffthar ift 
guned, aftnr the flanw hegtn* Co be t^ipedwitb broicft. A^coniiiig m the 
flfpertttre is dnaiilifiked, the fkm# Jtoses its wkiiie ^ouv^ mtigmixMy aeifitifes 
a 3ralloWy and at lengthr a bromi ^tk JlA firsi A gttat iaoMase of light !» 
gained with very little sacriikg of the purity of th« tint. In the^seeoad «K* 
perixttent mentioned aborev the dmo/fed fkmt (if nee may oee the^if^iesslon) 
of ^4 hidies seemed ahnost as pive^whit^os the original 24och fl^me^ Biii»' 
beymiid thttk pcimt its IhsIhib w»3 odnaidenibfy impiMaredt althmagh HM ISght^naa 
StUl manifestly iaeveased* Whei^vier it hsjgtfi to be tipfed with brow% any 
fiurther dimimtion of the air also diminished the light. 

These &cts leed to the conchisioii, tfaatyin order to obtain the greetest pesriblid 
1^^ with any bumer, the^sufpiy of air ought to be such as to buni thegBacdtt<* 
pletdy ; but t&ak, when it is burnt campletely, nothing it gained, ett tlie oe»» 
tsaary, much is lost, by supplying more air to render the oonriMtttwii mom'vivMb 
This is the principle ta whidi we have se^eersl times aBuded, as beihg ^m> 
guide we have foBowed, i^tile enidcttvoiBing to determuie the varieee pcnnta 
in tiie osKistructiofi of the bem^rs. The cembttstloa of the gai shenld not te. 
mem vhid, tha& Is suflffident to render it cfin^letew 

The cause of the loss of fight sustainadby teo&eee^Bo^ly of airwIHhec 
IbtiBd^we appreh^d, in the dear and ingerilous exphmatiaa g^en b/Sir 
Humphrey Davy, of the source of the li^btt of the gases. Sar Hulnpfaire9r 
s upp eses, that a white light is given out only by tbofee gases which canlaln< aa 
dement: of so &ed a aatuow, as not to be volatilinUe by tin heslt cfMoaS 
during the combustien of tke gas; and that in eeid-gflS this teed elemeht i» 
charcoal, formed by the gas undexgoing decomposition before it is bmnt. The 
white Hght is caused by the charcoal passing inta a state, fint of igmtisn, and 
then of combustion. Consequently, no white light can be produced by coal or 
<!al gas, without previous decomposition of the gas. 



to the gas» that the first efi^t of the heat is to born the gaa^ xiot id decompQiie ' 
it. {On the Saf^'Lanqi^ p. 4fL et teq). 

We must refer to the artjbeg's ,|>nper foT,the pe d o ft .ed j iiced m nu ffm ii. of 
his doctrine. 

▲ sin^e step fiurther in the investigation of these cungus phenottme; 
would have led Sir Humphrey to remark a curious faact soon to be mentioned, 
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Gas^Btimera^ and on &e lUummating Power q/* the Gases r 14 

mmely, tbe proportioMtUy nipttior light fffsrw out by the gues at lu|^ than 
atlowdcvatioiubof flfove,, Tbe^ sappiljr lof air dQe» not iocreaae m pToportioa 
to th« height of . the cxdunm of flas^e. On the one ha«4^ its .qnaalttj if not* 
proportional; oal^iitthevjUa^piaUtxis iinpaifedaa it. iMts, along the iSame; 
aad hanoe a knger proportioii^f ps under^aaatdacompoaltiim bafon iMing 
tanii. ■ '. . :;.■...; . . J . ^ , .'. ,i .;..... 

If these views be entextained otfrtha eaiuKtof tiie ligfat :o£<I1ib gafea^ itt^iritt. 
be necessary to aaodifx aomewlvt the principla Ipd down above^ as to the most 
eooaooMcal mode of.biuikiBg the gases for the puxfMae of illumination. W9 
haw there aaid^ that the intensity of the combustion should not be greater 
than is necessary to its b^ng cHNnplete. Now, <diai3ooal always gLres a strong- 
er tvidte jy^^ .1}» gneatec the tafadity with idiich it is consuned. Heat^ it 
ifMftld.be>adTiflable> lo enHven the «ombusdon<i^ anidi as posnbletprevidedf 
tlnmeana etliiloyed for that end: do not also^ause the gas to be burnt with* 
out undergoang' pceyious deoomf ositaon. So far aa we have yet tsied, how** 
•rer, .the same jneana which ace useful en the former, are apt to be iijunoua 
on fch^ ktt^iacoount^ when the nxtensity of the . combustion surpasses the li-^ 
nit eiNDKQ jEoentitMied* Acoordingly, when it is desiied to Increase the intensity 
of a light, whidi can be done only by increasing the supply of air, means must 
be ta^Eea to counteract its tendency to bum the gas before decoaoposiUon, 
otherwise there will be a loss of light in relation to the expenditure. Thua» 
as w^laftiprwards be seen, when the central supply of air in a burner is ixim 
cri^aae^, -eiiJ^^ b^ enlargip^ the central. air4iQle or contracting the diameter of 
4i^iQbimney9 t^e increased tendency of the gas to be consumed withaut dt^ 
oompoeUion must be prevented by multiplying the jet-holea. 

The drcumstances which, through the operation of the foregoing prin« 
ciple, affect the light g^ven out by the gases, may be arranged under threa 
heads, as they respect the dame itself the construction of the burner, and the 

the flame itself which calls fi)r consider ation» 
h of the flame has a most important influence 
is lengthened, its light increases in a much 
e. The fact holds true both with regard to 

\ jets^ it is Tfsrj wdl shown by the fbUowing 
le standard of comparison was a Scinch jet ^ 
le varying jet, also of the same coal-gas, was 
inches, the light and expenditure of the 
juai to 100, the numbers for the different 

Expenditure, - - 60.5 lOl.f, 

Crt m^j W iti y- <aite^^li^t>^||Hihl><<Jht l^j^'^itel^ i^xpendittires Tor each length of 
flame, is in the foHowing proportions, n^lecting decimals, 

100 109 131 150 150 



A-mc^ 


UmK. 


e-tncft. 


150i6 


1»7*8 


»«7.4 


.*2q3 


14^7 


188.2 
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16 Drs.Cbristison an4 Turner m ihe Con^ryc^gm qf 

It i^peiui9, therefore, that the si^e quantity of coal»|;aa gives ane4ialf mofse 
light in a jet of d inches than in one of 2 only ; and that jiothing is gxune4 by 
lengthening it beyond 5 inch^ .^ , » 

The same fiict is equally illustrated by the following series with oil-gas, in 
vUdi th^-ilByiwNI i|ai4M4il.||«a ^ffb^t^^^mAte^ «d4I th«'Yai^ii|f4%M #as 
^increased successively from 1 to rUtthcs* ^&Kt •'Hgltti^and et^eildittfr^ of <tiM 
stantod bdng taiMn as fonh^ilgr at loe, tlftnunibers wre^ 

*14li^ ^4rtdk.' aUliMl- 4:0m» '^4ncA. 
light, , -- - • « ^M ^^5/^ «l> ^ ^^1^ 

ExperiitUre, - . 89.1 7a6 W» nfe/^^^l53 

By calculation from these numbers, the following proporUons^^enroajfred 
&r the light of an equal quantity of gas at ejich elevation, .^^ . . ^^i ^^^ * i 

100 182 U9i . , - l^r V V j^Wr- 

That is, the 8ime qiiaptil^ of ga^Sn a i-iiiok>t ghfta- iiaDi^il«p|c&«k|nMM8lf 
light as in a pipgle-inoh j^ ^od on^half iHdare thasi'tii « J6tf«^. 9 ii|iflBni(lllfl' 
to lo6)« The increase appears th^refoiis to b^ exactly the iame wwMswihKt 
gas; but it cesises at ai| lel^yati^n of 4 iacftieil. The speidfiagiMiiar'^'thtf 

I of the light In a'mtla grafter tfaanftUit oftfa^ 
narica^y eaemidi&d -in th^ ca^ >af iki^gdndfi* 
results were obtamed ivitfi ooid^gassrhf dbavatu- 
ar supoe^velyv ^i^ ^^'^ "^^ inch-to^A ittcbesc* 
d^9 jet, and, W befi»ei»«itft Hght>tn4r. elq^en^ 
diture are tfUceont 100.. - . • -• * , ' • . .-» ",. c*-- 

H^A. lifekjA. '2-fwA. ' 3f4ncA. 4-l»cA. ' 5-iiicA.' 
Light,' i ' lft4 ' 92.56 269.9 308.9 ^332.4 ' 42iilV'^ 

^/spaamm^ y ^.r 148 «<3.3 ' ^241:4 ^5.f '/^rtf.l;' 

from which tiie following nun|h^rs,may Jbe derived;. ^ tl^. r^h^iye . Ug^rAf ft ) 
given quantity of ps in such a jburner at.vaiplous ^ytttionev n,, '>^ . ,/l .!> .J^:- 
., * U. .-«.....i®<>J- •^: 283..., -AGO... I^t......\.59^)'.'i>u^mi^^ 

TN^iifl,.th«.]pgbt It iiicmsed efac Cimes^ for the tAme etj^^t^^f^ ^ 
raising the: Aune from half ari Inch to 8 or 4 in(^ies< but-liMe'xlf**^^{y^^ ' 
gained bj.niiw« it h^hes^ lOiia descrlptibii of buMet*. - ^Fh^ Ifi^tMbi^i^' 
.ofth^gpMii»9l0»)4.'.., •.•... •••■^■' ^-'•■' ^•'"-"' 

.Wi|;be«L.gas,tiMHthe(g^j9e^t^ul&yr6ni^ •A'S-inchj^Myng taken 

lor tM ^s^andavd^ aftid.(|l9 flamd >of u- ^i»4k^^'(^b. f. "S^Sfihurgfi' Oil^i^ ' 
Compai90r.).b9rn«r Im% JrdiaedF«QO(MBSi«^r^ to ^ i]]/db€^,^b^: 

yond wiach.4t^:Qidd JKi' fae{i«iHM(f«lldi<«^ ikHi^g' ^tli w^ie"' 

procur(e4j. ... •: ... '^ . • .••'•••'-.' "••' ^^ '-'^ .M/KT, rv;-.>*.:v s-:^- .-.. 

" *" " 1 ■ <ti • • t — ; 1— :_: — : : — , . > i * j a ' ^r r m m n — n . , 

* This expenditure is somewhat less thfULthatjof f^ ftfliMJar 
because theore was a slidbt leak in the standbmd nsometer. iTM^amft^^" 
ror, (rf course, 4oes not ^^ tiie felUftW^f %fiF SivMl'^^^xb^ndSSx^' ^ .thi^ . 
moveable jet to eacb^dlh«n < ^ ^ '* ♦< ♦^-^ ^-'''■- '' ' ^ a^y^^^^i^^^'r ^ ..**^, 

, ' . ' > .... ;•' - • • • " • 
2 



Digitized by 



Google 



itw^i. 


2inche$. 


2ltlMAf«. 


241 


377 


433 


216 


' 256 


■ * 28d 



Goi^lBufTiers, and on the IttuminaUng Pofwer of the Gases. 17 

-' I mch, 1 incf^, 

XJ^t, : 31.3 ' 163 

Expenditure, 97.4 173 

Fioii^wtiJcb.w«9btiikw. i» tW mtfX wiky, tW foUowii^ proportiomi fot the 
U^t o^a^MfJ-e^peiiclibiffM at ««c|i ek^tioii» ^ 

xm- > 2|» W7 4« iTt 

• J3wia,VgrBitfng tlia4«Die fhmJbalf iiMb^io 2} inches, the light for a given 
^Hfi^titj of gK is pro giieii vely apgmented nearly five times. Sp. gr. 9Mi • 

• Tbe exptoatkm of the &ct n«« substantiated will i>e obvioua^ if «»Md 
in Tieir what has been stated of the most economical mode of bumlii^ tbn 
gaseailn Ar^d burners, when the flame is short, the supply of air ia too. 
gveat finr the quantity of gas, and consequently the combustion is too vivid, 
wtk k less p^v^rtion of the gas undergoes {Previous decomposition. The same 
ITMMTiJbrHiif Jlird wmrrlnit difieMtl^, ^^^ aiKount fer the diflbrences in the 
idW»>fligtitsba'eypenditBicirfjet»atdMfei^eB4 ^mtkim^ For; as the 'jet 
istef^ftaofliilEiikeAe ^zfttnds; and, eoiisequentij,;ln propoitioB'to thd to- 
kttK'lif^^«MteB<lf«k!iseKp6sed'«tdn^time't6theacUtoofdieair. ' "^ 

It will be in&rred from the for^^g remarks, that . the length oT'tbe* 
ilUBift «nlrli8ir^ ailnipartut influiHioa on ali eKperim^nts t^rding the rela- 
ti\te!%bl oifioiiaBd><Mal>gat^ dnd^ftot no sbtrnd^sonelusioR cati be drawn from' 
■ay^^ qi y sg d iattita 4B*ii<lii<i* tttf#'d>!>fcttmiitaiH?e bds h^ibii negleetied. Let u^ sup-' 
^mii^&^^muiB^\ikaXiJb^^e^^ the* Ught of an otligas anci a; coal- 

gfgjpit? ArAeiiWoit fiwoUsiiWte iglt^ation^ (tohmely 4 inches 'fti* the fbrmer, 
and 6 finr the latter), is 2 to 1. If the experimenter reduce the bil-gas jet to 
3 indies, keef^ the cool-gfUh jet at 6, the propo(rti«i^ as caltfoUted from the da- 
ta yi^]\ivre g^v^nj.(p. 16^), y^ torn out only U to 1. Aji^ on the contfmy,^ 
if ti^.oa-gwijj^.^be kept,^t 4, an^ the coal-gas j^fshor^eii^ to 9i«dN«,.^he< 
prc^JKHiiofn, accorSbng to the data given above (p. 16.), will becofne, 2f to l^. 
Of i<ailil» tt^iri»^<»t^<rittiig tiiat errors of this kind have been actually^ com- 
■dfeted. PecksUm sd^feirts in hfis work on Oas-Llghthig, that the easiest mode 
to 4ll»nuine tteilluminatiMg poweir i^ to buin a candlK Against an Argand 
bi^p^j))^,«^¥,]lih» flame ^}the JaUter^iy Hunat of^ tie «hl#-aHlk, ^flltmB? 

theezpenments formerly quoted, that the proportional light of •^ «tttls^ 



tioa of 24 indies, (whldi, however, is not even the most &vQU]:ftbleJfQC the 
buriim tut Fylb employed), lEeprqiortion becomes 1.66 to 1 ♦. Thf oijly 
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18 V^CbxistvsiQfaK9i^i:}m^9^^C 

firom ma Bource of errw*,, are l^ps^^c^, Ikj^r ,;8r8o4p- , ,iRe, i^ defatM^^ljh^epar- 
ticulm of ike]x^ mmute^)r, and <^|?i^8|y ^eiptipw^ t]^ tjhe ^a^o^ ipj^iri? ,l^u]::Blt 

be a(5^,b<?^ev;€q:, ,thati jt^ik wa» 4(^ jvii^9i^; l^f^ bew 

>aic%ijyp»i^ 7>vi«j^'iJB2Q,jp^!^ _;;,,,^;;.;^^.,'; '...^ ;^, , ":\,;; ,. , , ^,:^,;: 

flame upon its ligh^ ^ ftal tJU>r4W^:iin^ ^texing tl)ie, Jb^e (^rjp^ 

lUWQiJi. Fjoo: eaefa bimei; tlt^ U but ope l^eighl <^ 09«te Fbs4i ia^e^iM^|x^ 
^4 a«^ ^ it beJ^sfeij^ ^ fp|d^ci^g tljc *uj^ pf gwi» Jihe fa^wg.ifbjSrYM^ 
ineapa p^xip^rtipiial to tbe duninutian«f tbe V^^ FayteTOypky If ^ flaii^fbqf 
a;^54ioled4:oal-ga8 ba|3ier be re^uc^ froin its prdioa^ «l^i;«tio9^ot*d iffcb^ 
ba)f aaJDcb, t^ Hg^ is dimipiahwd to a sevep^tb pan,, but tbe.eaq^ndili^jt^ 
a thixd Qi47« Ii% ocder^.tbent' to bave an :ecoxiaiaical > leaipfMdi^itiyi jiy^>^idB(j^ 
iw^tijitan^tieaQf liji^wl^afcbi^ dj^fl^psrifi^r.j^p^ 

eca sbooHbe uaedy .or tbe l^uiTier abqul4 be 8^ppl]^.lfitb' JOi^e. a^^oj^.pi^^ps' 
of mechanism, fos cynJ^ting, off the 1ce^tral, aii^plx pf air as ibe fla^n^^jiaaliiii^ 
eoed- • It muat be Q^vieus, boweTer, tb%t tbe.^^tqxiiera o^ ^ public <:q^^p^fA>^ 
and eineB l^ii^ wbonu^Degaa^fbr tboir Qira,]^ si^ ll^dei;ca9?iytfQ||p^ 

venientlj bum it in anjt burner witb tbe, big^t^.andllI^wt,&lH|l^r<lb)^<^4>^ 
t^onolflaipe- - Jf'<« if tbaA ^:aa df^je, a^slig^t i^oY^^n^t ffiMm gl«W-W»»«7» 
ov^ij^tation of tbe aurrpund^iiig <ur^^ ine^^^fus^j^ ^ft ^?r i3P%^JW^ 

<;aiifle..tbe .flame to smpke* ^ .• .. ■..,*. .-; -,- r -..-.r. > ,;^,:)iof{ 

a. We riuOl ftow pasa^ thecox^si^e^iation oftfee^y^QW p<Ji^lJ^ io ^>P)9K 
ajtrqi^tie^of tbe B|iniew» wMoh Jwfliicwe. t^ %h|i^giwi,oi!^^^!^g|||ei»i 
;^^ad tiie first in order. ia tbe diameter ci$ the iati-bpV«) , . ,( rff - .^ I .o i< Ti 
., ^^Oipgflromtbepisbadplesil^rmeriylai^dowii.^^gai^^ 
nomi^l way of burpii^r tbe gaaes, it i^ be V9£ssrr(^,t};^^m ri^^Wgi^ditiB^ 
cj^apa^tei: of i^ aperture on^t to be sucbaato iiiaw9^^4i«iinf)ftfi^^fln^HM^ 
tiiw.of tb^ gaftfbHtrHo^ fco remd^vit more ¥^id4 1^ la wioafwyiwir! tfc»t,oife 
%$• J^t^^bo^is.toaJaijg^.^eciimbuatjoii.wia.l^i^^ 
4aQie iriU be y^i^ aiid tbe aurfiu^e-e^v^i^to tbtaau^^d^pi^wo^lfi^ 991^ 
tibercbarpqai propeedivg^fixant the ^ 

a)l,,pr.hum fiwiU/, and i» xwae^^^ice tb^M .i# jw*^iw: ^y^a lufVWiM^N^ 
lojir* Ji^on^.ca»trajE7^rtebQlei*TW5a^^ 
witb.,itr aciU. Ipa^ a^.^cqwrtipi^aUy 4^^ 



▼eiy accurate experiments on this fioint witb> WP9CW to poal»ga9s.bvy^..H»€V- 
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ttidetefls llian a ^ftWrfbt iff Wliiclr. As to oH-gas, wie havefbtkhfl; tltiit; i^eft 
ttb iqii^ triHfH^"^ dtl; «te i^poil!6t^ "^t ^en out B^ !^inch ihmes 
ftiMir;^eil^^ ^ tifm; OOtU, atitl ^h, vss, fbr eqii^ ^eicp^iiJRtuV^ "<», 97, 

gnrvity fitjfm 960 to 1006, the beat diameter ftjr tfie hole of d jet-f>unief Ui i 
4rtli .rtfelSMfe UtaSLia^ z}^m, ar^ 4mt bA1y\mecmttnn!da!, Irtft Ifaifiibb the 
i»tl«idF«lM^iJ%K^'tfiat their' flaiiie !Jr ^^ak^ MtHtni otit ' 

■ -tlte^ilrtflSj^^jAittirt <>f thfe I^tidon Pbrtable Gfts^o«i)icny, of^Mdhi 
HHHfiSt Has ttcMii uttny etVanniuifed "Ver^ are cbnftttucrcu diuek^utly fioni tiroae 
ifti9(Mta)f^M '''Th^^^]^i«%% thet:ehti^o^a HttSel^^ 

« flistiK of to itieli; nt diameter, and ika iSbsSkm grooves are cttt hi the phuv^, 
l ^ ^ ai a hJg ^BtH'HM ftoft feb apfefture to thfe fe^ Thetlamebfthtt Jet is 
ta6Sti biyMrtlflr than 'that of tiie eomtton jet-Btimer ; when fi| inches high. It ft 
l^^takef iSSe "Wki ht^ dm^ ; it h obVfoUsly mdre ^a^ and yello^ than 
Ir^'nul sHuNf in sE jef of «raluai'y consfrucnutt * 'and, ntogther, it is vwy Bke 
TM^ vtfncH(n tf^'lMB&^MBanate. ' Iff' CftnttOt be rafifsed above 24 ■nichW'wimWit bncI» 
c BMwi^ 'brew il wx<$p, ^iSiQ. tKeh gi^es about half the'V^ht of a 4-inch naine ni 
fiJUitiMik jik. Tdt i^jtlA eapeMitni^i, the Mter j^ves 1» per cent ihturh 
ii|itt'tMl' thl^' iMket' "We ijiieiASbn, ih^refbre, whether this hew b^Mer ft 
^fljj^^Ba^rarttfWtat' (Mr ifa^Ud con^nru^tiori. 

■ ^*l#*rtt)tf«ite€fei'^^e jet^lteteiibr Ai^d btimers, ciur eit>^ 4h ientl 
liiew; Hm nVtakt 'QeetMe^ia-^^a^ qh^j of ^e ^ impii^ove^', an^ iH the 
holes ike multiplied. The diameter which has appeared to answer bert fbt 
edol-gass about 000 in specific gravity, and when the holes are ten on a 
cfirde^of f^tha radius, has appeared to us to b^ id>otit si SSd of ait inch. ^This 
iPflw cinitiwo 4t praiem! iii SmnDur^h ^Ad'OfiftgoWi* The proper d&meter 
fer oil-gas wiU depend vetytfhibh<»h lie «v^in%d we dioosef t^ aismnd* ibr i^ 
^i m^ .^ W^^ tfetftefl)^ of holes on a di^ebf ^si^u#isI9,wych 
l4^ailfi%iM!Hlua9W^<t6 b^lSe iriobt i(|>pto^riat(j,^ie diknieiCei'fgr gas, va. 
ijft i ytfaWnfr g Di mfffOOO-, stiouid be a Ooai. iVhen the spedSi ^oty Was 
OTO/flW tirtdt^j^HiMncfl cDnibter Wa4 alftktt a 40l9i'; ' ftf if ^6 disfihet^r wa^ in* 
ittaBi'Ttfi SMi; «tt% ^as a loSflT Df 6 |i^ S&At «f l9i^ li^ ; if 1i was dhd;^ 
ftiiiM ll^lt'WM^ 'tt«^'»to^tk»imint^ iky W ^ceat ; Mi wheA «lle diaiiieter 
#«n*lil^00«ii'^itei<>»lWtt39F¥^<*«if.^ When thes^ecific^vh^ was W, 
«Mi^tWilH««^€Hb#l^<«r^ttfas gi^en 1N^^ 

iM'«M*8«tt>lb»lM^ffiihMil»{^tlU^w^alo!^b^ percei^i; and with a 
mOi^mtlmi^v^'pmimtt^'mihd^Wtmm'^s, ^^ prope^^ti^dtet wt>uld 
ig yWlfc^^^lfl|y4^<»V?%^^tBe«g^»»'ja^^ i& asi^unfin^a d^fi-^the pro^ 
fm'4aita0mHtf^^bX^'fei:M»-'^^'^^ in spedfic 

g t rn Ky^bma ifm ty»O0W^>^^f tfe'3WSn%«ftgf dfcta Iflfe^se flieW, thait muchlM 
Ii|fl9:f^^«iia^/ite4ia^ dK^i^^Mbi^ kmiewhat ktgef, than by m^Sdn^ 
nimk -flarHminAr t^iki'^tb^ 6^^ "^i^ be. ' The t&uneter now assigned difiei^ 
»tti» tlWJgiiifeitfliy t efl Mri tfteMM ^ttWHifera^^ Th^ bimi^ tM in' tMs city 
beft ro the Oil^^hw Company comnMm^ thdr opifia66ns; had^the¥ Holes 
MMI Ut^ittb^^imtm»i'H£^^9mt'^rm M t^ iHde «fr gb6^'^ On the 
rtiiilMil^to^WabtrtieW^of 1N^ ^d^Muftifi^u fritf ^boiit^ 6^;' and 
iahitiiNflrfll^irmi'M^'MM ^ tt^'tfihioi^ stt' sfnkB'as^tOtE'' Xtf both^^ 

B5e 
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90 Dn CHris^ato^axid TwamB^n ikeCmtirucHxm^qf 
tllttie the Mb^«te too it«u^#^ im* ifAf k tlia«^ pbtttiyp- ton of^BghV tot 

^ - l%iii leads m^ otoeifve^ tlM^ utikt fw tii«idia4i«t«r Jiif ttb« lioleS^ttiife llM«t 
k»^0ttcte« ]^^ to i>e eitte^di^ «<» in dH^Ag^MyitfthlatHifllfellxiAt^^ 
«Mer^s<Hne^f* th^ holed ire wider than the liect, «ren lliD«lgh^4h04iibbeMe^be 
i^r^ i^S^gy ike flame has a tesdenetr t» diopt^Mit in poiAto>fraiti4Ate'#ide 
vetiebr t^^iMnttyf before the ^ebetal fianm oan Itd'y^isedto- itirflvreUivlile 
^eHMmiiht9^ pt^nts become ht^mn and emole ; M4, theiliftiFesI iftthet^attrile 
is turned down low enough to pitevent'sdooldng^ 4t bums wltli^il^iMikitfill^i^i- 
p^^^re. Ani(»l*gas bume^r^ould never be receii^ ^m the tradesman, 
unkss its flam^ fit the heigjb^ of 2\ inches, is of ii^^y equal he^% ^n all 

The next point in the construction of the burners, is the distance at which 
the jet-holes should be placed 'from one another* * i » * 

The first ^t to be noticed imder this head, is, that tite Bght ittereast<»ita 
a greater ratio than the expenditure, when j several jeU' are united tc^getheria 
.«l Axff^ bujfweR Mv jftwle Jiaarina^ ^ sRim^iObjWiFvttwi, ?» ihi^.piif^ 
^j^^^J'kli^tOffiifHdTtrcmM^^ ftjr W20-. He ren^arlFS, tfrfut,: whi^jft m^ 
^ ^ eWfi»nt ga9, giving a light €<|Ui4 to on^ wax^c^ndle, con^med. 640 i;u- 
j^ic ai^rhea, an «^Msvid bui^er with 12 holes, giving, th^lig^t ofitmjm^^ 
consumed not 6400, but only 2600 cubic inches. In like manner, an <^<^S8 
ik^ giyiug.tji^ljg^t of one owidJ«,^9^su,med;.8P9, cuWia im:h#s.; .whij(e^ in a 
4jM»oW tffimetr, which; gaive the U^t of /eigl?rt can4V^v,the e^peo4iMM^,if)|8 
.;9<pt 6^00 )»ut aim' cubic inches. That is, for ^uaI iS)xpen4iture% ;(h^ Vght of 
)^he jet wftSi to that of the burner a^ ipo to 246 in the case^of 9lefi^t,> <^ 4s 
Jl,00 to 164 in the case o^oU*g9a% 

, BoUk of thes^ pvoportions, however, and, asp^cii^ tfiat f^r^ tti^.^l^fi^nt 
gplf^a^s|ate4too^h., Mr Pw^doiJii^t tjl^^wi^ ,tte AlWtti4,hw^ 
y^,^ nH)4 fiivou^Ue he^ht of flame 4 but in the j^ts jthe 0an|^ , ^Sw^fk^x^" 
gulated by metms of the stop^rock, ao aa to produf» ^. ligjbit ,^ua)^ tpt ]thfl|^ o^a 
wax-cpndle buin4ng.with.44i hriUianjcy," (p. 21-) lihyW', ^iH^rx^m^^^nisff^ 
j^e.^eleration im.a Jet) even oil«g^ g^vts.a ^i^,^&UlJ,ef^aJl,^ tifierwax. 
§im4lesi,,WKlole6antg?iawiUofcpiwaftgiv#*n?/9i^^ $(^i^7d;m^tQ^!Me 
.nputeOKeJigll^ of lih^ jet the ^aine^ thatof ^.VWWJfP^Ift bf .ff^vf^^^^^- 
4)ieedlt tp a veiy unfiwnoiwrable elevation,; ^d^ aww<w?^l^yf th^^xywii|ifla 
iEbrthe-ri^fttive ^9^ qf i^J^^»^,}»yja^xiff(^,$^x^^^ 
W^ \im^ ^undt ^hikt, iwfce]^ it^l-fiW! i»ra«ihHri>1>.wi*,th« jsfosJtifrywci^ ^«^t 
^,%pe,in j€*s ttB4 Aiigajad bwwxf»i ^,}ti4e^^t;<»nfitjr¥fl^«*w.|4^i)wtie/^ i^» 
^gl^ d(sdw^:fi;«nx,a^ gi»4^)mi#b^^ !ei9K9mfn^/M«rM$Kwp^W^ 
WO.; W(^ . Wh«» 4?oa^g»ft i% bWAtf iM^^.frYifliyirt^ei w n w Wl lfeWWP» >. *%.^»- 
tk> is vwy iiewly jthe 6am^ ; . wl44^^^b^;n<t&^^Q[^l9^.A9;t,.^g^ 
the use of Axgwid bui^nc^ ^W^ j^a^ifi*OH^ <»ej^jijr,<?fii»t,!fiiyiiiipf ^^^^ 

guahty* ,nriJr?-.t'j!UO j'-f) ^^u<l'I;;^•:!r 'fuuriri// t'*fe rft 

... tTiie^vanji#ger.d«iiv^6pn«^bJHAl^^ of 

«ni Aiigand bumer \$ vi^,:dt^N^^^4i«fiq;ii«g A<teitli#»4lNlft!r»l.)i^. heilnr^Qii 
tbem»i Wh^< t)i<^. are.so 4»fl«AMhi^ •Ihevtlfls^ 

is gained* This has been tak^ 9jMic» iN^tMs Biftndfl> tSMt hif j QieMoIlD 
faint, th«t every possible adya^ilage i»jga^Md^iM#iteqei sippijr.ln«etyv(li^ 
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gressiTe gain accoi^lilgTt^'tho jfll^k»ia«*i]|$i4e^ 

Mdl ^ikevHi vTbifjf^QwiD^itferiet ^ ^v^igtmvfi\» wiili oU«%« wlU^prorr this 

j w ^e a a i y ft'giih^iiaod' Mrttk JlbeliMi ^ wjqcb: it fl^opn. A lmrB0?» ^IfOie 

^is^^lMs*. imi ^^tils o£«» jacb ui diametes, beii^ the suw of No* S^^of 4ji^ 

£dMH«nBlrdEH2>^6«^ €K>iipBiijry,v«r OriUed with 1^ 10» I&, 9<), ana 96 bolei, 

#(JMti»«C^ an iiidi So djamoter t and la ^leb the gaa was ywniX with th« i^^t 

jhiHniftltthd^»f:fliaBe. TlMibUowitig wereiheresultaii^rcdatioii tothe 

ligtaiaad-jaKpendiftiise o£a l-i9ol^|«tr takon «M:b a« 100. 

i^M^.f^tMiT - •^ijj. j^ ''XV. .XX.' ' x±v.- 

t^tt,'^ . Smi S60 5M 40^ ' S82, 

Expenditure, 367 318 296 289 275 

from which the following propoijliona maj be abtaincd for e<|u«l expe|iditura«, 

]tfv^(^^j«ftMPBlO0i 

-."r^^.n-oi j.v,- • .'.98 113' 132- Mt .*t» 

H#kic^4t 'A^if^idiiift, fhBt no advitfiftage H gtdned bf counting t^Jeiif<fo an Ar. 

pM BiiifMr^bf ^ ffl£^-inetttioiM dNot^ if the faoks ate only eighth ^Him- 

h^i^iittf 'tUittihe 1^ d<^ not iner^as^ aft^ the number amounta to "90. 

BitefttiB ^tlife stette" nature wert^ cl>tained with other oU-gas l>^niera of various. 



' ^^ ' Tl^ ^ost Adrantageouk distance dierefi>re, Ibr Jet4ioIes a dOth of an inch 

idTdhlttl^to^ i# xlvthffof i&ik indh. We have remarHd, that, at this distance,. 

*%j4t^^'Iow^ ihe ^<ifbi(^1^ iitede, even so as tobe Barely viifible,' th6 JeCs are 

iB^Sted jntiy'atii^oi^rhig. Ferhaps/ thi» rule may be adopted A>r th« con- 

atruction of all sorts of burners. It is necessary to observe, however, that, 

il^'to^ ^bllc cbm^j^y, Inimers with the distance so> small are HabU to a 

aae^feg g bfav ^ ente, i»hi(A' we ^hall ment&on when we ti^t of t^ inflte« 

'Ag§^'t&^'j|laMik;biiiim^ dn «b^ Hght On account of thdl! Itlctfnvehi^ee, 

w^ ^K^hWil^WMe^' a distance of y^^^ths fbr pubfic compaul^ " Th^ buhier 

itt^d^lM p^fecMnj^ series of cxperhnents would then Ua^e filtbeti holes. 

^"^'^''mfi (Ahsie^the ^pertority of Argaad'bumert o*^ jelA, \» to b^ sought 

iH^i^i^^^i^'^^A^k, which ha« been already apfiKed to ei^plauft th€ in-. 

'll^iJ^^^ttfeldogd^^fUli^ «md of the diameter of j^^hcOba; ife^BM^de has 

'!MBi^»«atiM/i^necti^t'e(Jef^ed Mea, that ^ it is 6w{hg to tHe eombu^oi^ be- 

%^p^^4i$et^'1h tfte^Atglmd'^iliengr by the central curt^ of Mr,^i^dei«d 

'im^ iii^ hfih^ ^a^ube'which bm^nndis the ifemfif,*' {Pho. Tnm^ 1020, 

^p^y'^'W&%a¥e^fi^S'^4r&^^tiihi^ Ihefa^o^ thk )%httd theexplgndi. 

tiMik1(yiM4iib^lfK(^§1£RA^@i^ and^ on the whole, a cor- 

icfec^ cl^tfiafib^'^Hir^lf&tttMfe&^'AWe^n^ibg 0^ 

!SoN0tttb,^%(1eA'|ii(^(^^ the acti<M i(^f^ ail', leib aik*, 

'M^4i4dfii^^#Mai^^^^M^ ll#^^dt/^ind conse^enUy im^ tthe^ gas is 

burnt without previous decompoation. 

'< "%tfy'4«lie^ay'l^4!lQA,^-l«.^dilx^fl^ the base.' 

'id^l0Ml^^t#t)dei;/iw%rjhiM?IM^'^9ite^ff)ro beis^ butnt^toice iti 

tt«a«trte df ^dil^'^')fb:^<A%todiUly;^hM' shotted thaaki a jet r ^d that the 
ftoi(^'4tf tM fli&e hiii|i%l9bl(fe^^ial'gin^^te tlMjet^flaibei The di^brenoeis 
tttSLjMiQffit^dm mi'^ika^^iihg tsgetiier a; goMl Ai|^d bumern^tli one of 



Digitized by 



Google 



which, % l»ojBS;Fe^ tqa^disjaittt ^ h^J^,.^^^ f^>^ ^ *« flw« i* 
of an u^)x4iigle4 white cofpvir, ^ti|d, thi^^^^'l^ is^^ort|. I^ ^^ Jitter, the' 
^u^ h^ is^mf;^ ^ml § po^sic^erabt^^^ga^ odT the^ouj^ of the j^^e poyai^t^ of 
bluQ and whit^ sjtreak^* The blue streaks ^im^ish ii^ le;igth aa^d hr^dth, ^. 
cording as the jet-holes are drilled nearer u?d n^rer each other; ^J^.,9^ 



thej had ^u^h.patterns before them, shoi^d^hayje .a(]^^j^te^ a^id r|Qtaiue|i sc^ng 
the burners eiow i\sed by their customers^ Th^ lajrg^sj;, w|th 10 hpli^s^ 1^ thf 
samp circle as that of Glasgow with 14 ; and the s^^Hest, with & holes, has 
the same cu*cl$ a^ thct of Cilasgow with twice tl^e^ number. The distai}ctft are,. 
thcrcforc> ,vVtbs in the fornier, and iVo^^^^ "^ ^^^ latter* Both are, v«ry,im. 
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giNHiifhkAt Tn -duct w^t& t boles, tite exp^dltiirii fbr a giteii qtiniitStjr df 
I^IJit ipT^dirl^'as^^p:^^ iais lii a siiigle je^ ; ' and Hie Glasgow bum^ (rf* tbe sinie 
&r'^ e^i^tu^ ^Te9 af lea^t 20 per cent, molce %)it the lO^oted 
iii^"l»' tieitcr ; Jref tie aacGteon rf four or nx holes to it would add to its 
%M^%it&dot incraMing tbe ex^ 

"^^'(bdyi^^'lkmiten^doVofi^ saxhimy ilt'^ifttBriM as^ those'ftr €^l-gais,'1>^ 
eitte^^^^gfeatef^iiiil^ o^&e drdl compen^tes for the diininuddn liinun^fber; 
iiS^SIM^ti& Jeik ^dit hu^ per^tly, and form a uni^itA cyBnder of fla^e. BiXt 
Wtjliii UdM'iace likt^ottess diameiet, Qiey must b^ increased in number ; and, 
#^i&^e^^C^liibits;^ comt)ehsation etiTeetediil tills manuals cdmpletie. If 
Aetfi^i^C^K^ ^^iu<^ dkniidflhed,1ioWe7er, theh tkeire wffl bd i^ loss, he^xt^ 
file ik^i^ of g^ b^Wes Very thin, too Mge a Sur&ce is eiqpdsed i6tbi ile; 
and it bums too vividly. The j^iinciple is here precisely the same as that ^hleh 
WtMl^ a^ss when c6at-gas i^ burnt through oU-gas jet buiners, (see pi It) ' On 
^'Uttiei' lumd,^ood oU-gas will bum with a flame perfectly united and steooth; 
ffi^^lttttef ^tes si^ les^' than the number fbrmerly mcfntioned, provided' they 
i/ifmiffkr. lElt^ ffbui^s i^th s smob^ ftaoie teem a Gtaegow cdal-gas hiufAtiti 
1^'^l^^^e'tiainels yetlbif^'; fbr the column of ^Is toothtdr, just as when 
^%%iirlh'diai9u^a coat-gas je^ buttier ; and consequently, the diaitbal results 
fej ^ l ft toi ^e d^ci^position of the glEis, docfs not bum with sufRelent intensity, 
it'ftas l^bnrei^es^ appc^red'to.us, that, taking the expenditure Into account, 
^y^^|16^'fiaM^TOfonne^ more ^ght dian the brighter White 'fiiuliS 

OTomidbflfl^y'sxiudl and nitoierous apertures. This, however; we do n6t scattf 
^ x tldiMf yi'iti 'wef Itafve been unaMeto investigate the subject fUfly. 'Biit, fti 
&, erailk'it!'^ not on that account become a pf^itible light ; ^r any smafl 
i&n^iiififiy dtect, jsmore ^lan counterbalanced by its cbtopanitlvtfly dull 

* i^li'^iiii^ifng '|)dints to be attiendedtd in (*onstntt*tihg bthners are less itn^ 
^i&i^iki'm^e obVfou^ They itr^ chitety 



th^ sii«r of the di^t^dt htsles; 
■tiie breadth of the H)n,— and die dSameter of ttfi 



ifeF)e^'fr8f^e btitnerj 
&uCru air^htiie^ ' 

'^'^^^^'Sfe&etetvif Ithe Stt^e ofhbles, or the tsize'df the burner, wiHrb^^egftb 
r'tfe^^i^feibet<y holes: Those us^by the Oir-GaiCottipany.of3Ed!nti 
^e ^, fSt^, Iw^^y and twenty^tiv^ holes^* and; ddhs^tieittly, tidy 
circles are Jths, Aths, ^nths, and ^/^His in diameter. 
'^^■^Itfe le&tli 18 not very matieriat* It only operates by aflktb^ Wghtly the 
c^airat supply of air.' Those of ihe Ecfinbuifeh 0S-6i^ Company are ah Indi 
nbd'thiee mimieTslong. 

'' ^e%r^i£'a('iWTnd ^iiti^'noiU p^t, hecause in thit <*fts& the Sir 
i^ at'r&£i ^^le^Wthe^i^lumn'of^ g^ bre^ It, kad mixes With ^e gmt 
diii%^i\i&klf,ag^^Si^^ jj^isburhtwtthofttt pi^Vloas 

jitieiL In the binmers we have recommerifed, th6 titn is ^^^ths* 
^erm^^ iSS^'fe^ adVaAiipeoiksly'made harrower.' 

iy'##^'4&4oi^¥ft i^'6^^^ be'ttegufetedliy tlitf- 

■^^^'M\MS 6f'W^''^'^nt'tid^i^^^^ 6f hofes IncreiteeS, the's^fp. 

*jyi.«flf ^^'^ coV^i/^W^^^**^'^ yellow ; for >t is still a bnght, beauti- 
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'l^'896^wMk^'4li«' su](»I^5'*c^ ^fiisTte i^h^ttsHAmxsi fkOQii» Mkf 44;^ and ^i* 
S^e/M^t^flddtift fi^hrte^ay i(netllkii«d^)i&migfaiii^ of «^ditiUige.U i!0SM»tfaff 
mpp^ df^v^'hf^h^pi^tWiikficm^ oPiS^'Uvgtf .bunKlrt iike^ol tnTcttfld 

ftbtmidl&tie^, tto^tei* the h^d M4ikliiiwe ghdli'nd^ pM«»9dita^C9fiwi0»4 Mn*^ 
1^ ihlgiftoaer^n the i^^tkm^f»e^^«^«e»i|be li^t^aiid «xpaidUure«s^^ 
ttie glias t^dmriey^. •^•' '- ■ ■^''' ■-"> ^ •-• ■ - ' •- -i.^>-; -•:>' *:>'a-; j :> ,. .i 

"^3/^ti^^-obf(*ct^ ^?e serred bj^ Ite' gfass chtesuey:: it »i?tttttert.tfee.Ami{ 
steady, riria6nMv«ntfiaie6(rtrilm*^ • /< 

'^itstti what Wad formerly sf^ ednce^&iiig the efifedt of t«BliTi0kiing the eoin« 
btt8t£i>ti; there imist evideij% beik certi&i 4fi^dkwik,b60rMd which iu aetlvil^ 
la^ndt ^ hltreasef!, witfaont^O^ «f I%ht; -Tliil^i^dittm is tp be afttaineiy b^ 
a^jHihg to ea^ (yther th^ lateral between^^e ^^t^oles^ the dkmeter oS the 
air^p^rttite, and th« fbm of the ^iaa^ Mxtai&y't andy eODseqwntlyvpuiMofie 
of thei$e con be made to vkry; without neeeBflStating Bome ^dteiatiott in the rest^ 
no form 0)^ t^o|k)rti<m of efalmne^r can b^ pointed oot, whidi will aaswee foe 
every kind of burner. ../)..'; 

If the btimer'id^ condtrocied, ihat tike gas is ^vfebtly oM^somedtwilhout 
aigla^si^t ail^ its'l^ht «a»not be inci-eased by aaiy form (^ -chknuey. .This ia 
thd ca^ Mth f&bux^err<>f which the aiiv«pertttre is lai^e, and the jet4ioles 
fer apart. lP6r «riifflple, the fhre-holed burner of Edinbuigli^ giyes'as- modi. 
^i!t wi^ a ttaiifed ffefme as With any Mud of ^shknoey;. Its holes ' axe^'so^fio: 
a^arf,' th^t^he jetir tlse an ineh or more bei^re they meet^the «ihr |^b^ freeb^ 
tc^Udcl 'ifheni,^^nd1s l!her«^re suppEed in suffidest quani^ity to bum tike^gas 
ihtiihxx^fi' tbi^k^iiintfy, ike only use e€ a glass chimnrf for auch^buimer 
is to render the flame steady. In order to eStct this, without ^vsnderii^itike 
cdmbtiis^bh '^^''^Md^ and dansSng a loss of light, the ohimney m^ist be rery 
wid^.f^#hkt1i!r'<^hi^)on use, which is € inches l«ng, aadJb.6ixidiaineteryaB# 
^^'H^ Wtli^^'If its diameter be dhmiinislied tjo^ l.d4nr Vi, the flame be^ 
c(^d^ £(hdH^ ^](d mot^bnUiimt; but,^t th^ Saioetmie, the %ht is diminish^, 
cd^n tkeiiitee^WOflo BO-Bttd ee. ' 

The teti-hol^ gas-burner of Edinburgh klkewise^ so* <Miisbrttcted as to give 
nearly Us' tnt^' ' Hght without ^ witlv a ohliiiney, smd' therdfose > it re^oiros a 
vet7 wMe tmk d^t generally used, which is 1.9 <»: 9 inches in die8ieter,i» 
sofrceiy wide enfoitgh. If the light with t^s chimney be tOO,<it)s diminished 
to'8i^Wltiiadiimney'L6 wideband to 69 when the diameter is )^« ^itthe 
glass With Whicb t&e greatest %h» attd the stea^est flame eve procured, is. 
one <:atttTiieteA to a nar»># tnbe at tiie f t^ fif ihe i&arie^* 4he lower cylinder 
bemg 4indies Ibng, S£nd'L7 i^^i itiA upperi^by |.h ^ Wlthfooh a gias^ the 
light btnofeas^d to lid, tihH ti«e flame is^l^^ecti^ateacly.^ ' ^ 

Wh^ the hdles of a burner Ate increased in nxtw^rj «o that the jets unite 
at the very bottom of the flame, and the air«pertuie to at the same time smi^ 
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tc^ and dif length idmoit l0ai«MibcKtt«lUiii(li ^xni^^li^ cM|ti|0«9C4l^)lninNil^ 

taiice between the flame and the. chimney, or, in other yrord^.p^ ^i^s^i^P^,^ 
the chimney, diminishes. Accordingly, if the diameter be diminished by suc- 
•ei^e^ttiail iMivtioBt, ti«e.bi»«Q 8m#kim0^fOi<W 4«KMri|^ l^viii^wm fnc^cease 
in brightness, and the point at which it cmtmicl^m^ n^ higher 9i^ higb^ 
tttt«t^ Jengtir^tiie numniit opeitg <mt», wd. <^^ fapae j b^ipfypeg, y4t^g^y]imhpcai 
HrtbeiCKjtoairie P t be paraywdi Itoher^by 4^]ji(yi9gi|^9if4eMl^ lei^in.(|jja9ie- 
tet,.l^:inbmi^ of «t]»d>Jl0ht(g^ie8 oniixcf^Qg^.lHM^,^ |h^ ivw^ t^, t^ 
iiti^jbecinneii aho^A&t^i .]UaBoi^iig^^;<»» JiiQ privM?^pla9 fon^^rlxlaid, dow^ we * 
dbMLd-preauBMvtbiit^ itt.arehitiaA.^.I^.^V'peiuUtDf^cthe gir^ai^st ligl;4,wiU ))e 
eonttedrwhesk tiieflluaae isfuUy'qpei^ ou,t, and tb^t the <qq^]^u8^iion ,c^^p«^ 
bei^Ktfaer «ii]lineiiechwttfa<»i(4 }xm*. ^ Tim eoiu^uttOA ia y^^ (;ontom^bl^. with 
the results of actual experiment. . , >.^ 

\j/Jbt«xi ournpto of tbedii^a^QAt jHmicof ,^w^8 ;raquli|^^r.^j^^i^ do- 
«rqitft>ns •fHbufQea« fwe tn»ay.i^eqU(m» tliffse^we. Iqi^id .twstrfitled ^or. tbe 
hglaabn jwivlcdi: wcr». used- in tke «6iiA9.of if xpc^rliaents on the effis^t (^ ayproxi- 
itetin^x^iffi^tietfaiQlMif^ 3L.> T^ bNUTlier^th.^ and. t));^t.)^ 10, l^>l9s 
gKlre>inofk lightciwiA a iflasa tn inch, and a.hid^ m dw»^r« !W^ the^nmi^ 
b^e^ M^ wla0')il»CQ9lwd W 15« ifewaa. r^^iiMsit^, t^ ksf^ii the^dii^ni^ter tp 
«!|aiitfaiidij|ftir«^teiitfa0i^ ,.T^awtieglM9.iin0n<f^rfi^]ir«ttof 9^.F^.^^ 
wBBftjgwetity ii>i > ui ii fceT V .Bwtwji^ th? m^nl)^ wff J^wf^)^,4^e»*^ .I90«t 
fiifiEOi||»U0tdiainfitenira8etiiy aAonofa* , , . ., 

YT'iThff lialgkM»« wWch jOne^flae^ may be raifl^ J^it|hoM% wnp^pg,, w j^ i^ 
▼■lioibtkri«ihfechii^^t«r.mo»t{ li|^t.dre3kati¥^)y*t^ the e?q^ei^u^,^^i£^r8 y^ry 
iia*^iKtti«f& ilififeffoKt ibMTMrBfi ^ the.jbi^:i^,ipr^ ^ h^les^l^ maximum 
ofi^lqphtrfa^triArpieh&B^MrilMllk'Sr^t lft.hrtepj*^%WhWi;t^ ft«i^.'9itJli.l<^ 
and 20 at 2i ; and in that with 25, at 2 inchllS'.QQljjr^ . {1}»i^a|^g^|ijl^,,t^at aU 
^baf^fiMmb&imgakimfaBffl^jifh^ V^g^MrmsihnJ'^Pr)^}^ in. 

ip«iHqpjtAieiiii«b»nkl^rffiaeh.ii^lliei^^^ J^w, the:flffmep4|to)«iit 

boncpiiaattHdlrflMft^Jblse^iMCfiM^ o^nl^t jdf the '^i^jt; ^nd therefor^^ a;^e(iuaL 
abffiKe;flflit^^re»«l7»# Mirmldb ii^tfi riAcqorjiqgly^ithe diffei^fe between 
tliitm;j^'udgid^f^di9Mt^jFl^|h0^^«m96i.^^ WeQam^of the8.hf)Jed 
and'lA^kflief obumecfis ^ttsdied with MiAe^duH, wd ^kerangi That t)f the 
IfrMfecbaii^iS^-hcaed btnm^ib 9&ef^y,4ii|OQth, without blue atret^^s, and of a 
p«MdiaKl9)arME0g/^ltf4ik^«|>p0BiWK!f^ >Btit1jba^o^tbebumeFwith 25 holes, 
which, for equal 8urfiu»0^gii^'A'^||ki^ltt«are^$^ thoa tiie preceding, is by &r 
the'iDoat^'lnnlliaal' andTbdaittl^^ li^t we have ev9^ seen. It was jformerly 
pzstred t<» be lik^wia^ the most economical. 
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fts, fupposiiig its specific gmitjtovmryfrion^Ui^'^ WO^is'ft'SM^Pitt 
IMHliofankich. .<..oi-..' i. /j ■^-.i.C ,.k--.. .^. /.j.: ..-ia- 

4r^rtdiii0i^stnfiH^^^^g&(^diiitoi^ iMtosi bis'tttteto^, sM ^'iMv^- '^ <^' - '' 

i^pnibftied ^iHi^ il^rJ(^li6tes^^'««r3K'i«atie^^ 

I^ in choosing a faarneis th^iefere, ii^wa#'iri^{tMte W-eonsiik^oid^^lielhit^ 
koSt e^dtidm^, ire^i^cyiM tmqu^a^bnii^/tecdzHttiad tba€'Uuj|7 tiib iSOiMtxieiM 

ISe'^ or mo^mii of tAtegUts^; or ittcr^ssie in thiti !fl<^ of Ihr gas^^teoses^etb 
»te*ejSM« M;itt^tii*-cl!ittitwy. l?lir 1*e latter' reason, fe'^a^tfeofari it dii 
iie^^ B^ Us^ b7'«b«*et»t6nHer8'0^ wptSt^'edmpmy r^^fefHaxHR it ii^dli^b^^i^' 
cessaiy fbr evay one to rsdnee the fla»ie of bis tmvtiers idieii^it6ir^^lb#^lffifaiiy 
li^^^^tiStgi^Bf^ W h^ we%»^ibood. In of<d(^r tbi itshibciy'tHik 'i^^ve^ 
iftSliSic^'the Binti^r^of a^ifl^ company nictst alWajV^ ttrcolbtsH!!^^ ar^ 
bam the :gas afc some' lossi and on that aefeonitt^ we hirte i^^sM^iiikted^tlifW 
-«»iitti»»er^ »^sotta'dttJlex)f /^tbt in dianieteir, sltoidd^ rtdti eitfee^i '1«.^ 
!E4te ^llfcj#^Jd^h]f^'f($r'th^foui''steeG^ oT bUmersf fotoutrly'nJiJetitSdhifd (^""28^^ 

^e^osa-lMoyof ^e glassAtdfiteri it'sl^Q/^{il>e ttbfefi^kfim^ at^elMttbttt^' 

«i^ffiiiria '' '-'-'"^ ' '-.<:.;,. .i.. ruin, vr xioULca.Mu. ^a.- /J^:,. ..:..-. 
*' ,- f" 1. , -■,',.: : » ;.ji !/[ . /i ;'//! -jii; ^^^ijlfu .i'jv/'i:j ^.;i,;j.t. i'^fi. i j )' 

The last suloect we hav& U cenadef^ j%,thf ji§to^#tlli hTOTWf '^ ng ^Boiy<gy igg 

, J)ojCf,a^i««t4i¥W«f tWa',pQii;*,.5«iaowft ?ftettofe*?fj?ifee^ Pffpppfii^^ir^ojpft 

4^^fic^.]]^<N» W tew ^^sl)^,fyim^t}^^e^^9rf4f^]SS^^ ^m^ 

Chester, on the composition of the Illuminating Gases. He found that thej 
4ill contain a dense gas, the olefiant, which burns with a clear white flame, and 
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^m^ ^»iiiA. aam. nMgfc itf. itfaflm ^<«^<^*-thm nlifiant Md irhiirh laiiM ant nr— r 
the proportion of okfiant gftiHMhtA% ff>iiffl^ P fU y^ A^JttMVHlAilkMW 

^"^^•^"^ mathafii nf agtiniitimi tha mlatiygt iiohfe 4i£ a21 «B(d «fl^ «■& ^mim 
been dedoc^ Iron^ tbaae rwevdM^ p^ r., iw )r 

tkr rf oWiait gai pratciit in thfpi. mmI an ^Vf <l gpt ^nfi thturtt Wr W IhfMr OTki 
ak«»«rMrM|fA»|g I j|iTHo|i|jmf f* ^»Mg iafrrrri tluil theiUiuiiiBatuiCBOwaiiiMiikA^i^ 
dfiegrmvi^i9l^wacertaiaratM>toc«3hotlii«s. What tbM ratio ii^nnwtlMi^i^ 
l iii ' M i iii afkhTrtnTfiil' i fiiTiiB a TTitfmTf ihf>[tr%7fftftgirftTritii^Hrth fl*f f iiaJti nf artual 

Iffr T.<*glk>- nho iiiitniratia Uiaft tha ratio ia-a. flimrl^ Pfithrpftf vnl ttTia t tiMa.tfas 
iBwmB a t ijj ig jQwer, iiv J&ct, ja^ay 0^, .specific i^yrUg of, t^ ,ga<» :Bii^Mi]»> 
■dta, as will a^on^ b# pfi^T^ ^^^ #^«^ iM^ f)pl^^ 

j»/|yf ' tM!iii :«f.b» JW^Bhf^t^a yMr ^ .^A»4>.#ft^ aU» j*t}%^^ pw>Ua^Aa|! m 

Tnlatinai ■i"rK«»«-A«riaii» ffiugt&hBtweaiit the LwA oual^iak iieaaiMa. th^ oMci^iiBMBtK 
is liabW tQ be increased t;^ the pceseoce of yaiioua ffma^ y^mh]n§mn m^mj 
nf MiinmMntimr thft illivnTnatfliflg FftFtTi 

tba **^*'*^^""*"*"'*^»"»*"*»* »^ont. initTi] mu\ nna] aifc hull likimiMr mtmBaet^mcm^ har 
iMigWftljSyr^ fflyetr^yBJfl^ pf Ihtfja i t lwnitmpi>g .yway. ,Ito! t,bfflf»w i 
qyyji4y>g4jpfi}S n M» pitfinft jy>w»y ifis^lifi ^^tm^^ l^.tkt^^nk&wftiim oauptdJbp 
^9ipi^t^^A%i^i^'. JJi8)iMi».e¥«n.«wwye<l rewto d^awn in, ^ua ^r^ ^oAH 
thfif (TTHiinirfi^ bKJictual iHOTfniTiftittaBt itf tinA. ]iidit«^aMd. aara ha. has ftnnd 

l%,}^^f^^,}fiJ^, piwrecU howevar^ by Mr DaUqn,, 1J>t HfPl7 fWi4:^tl|p5i^ 

thit hflniflag plofln»*'- •rmfliar a||olA|i|mA jna* BUiat ba ameflnf \tk nifc <r— and 

Tna WET^JiTTj'iiUjy 'wi wtj ^- tit*" ^^twtwi'T^' w^^ ' ■'•■ ■ -*^ ^T^T^T^*t*fl "fn^^r^TW^ 

lHfitNfofflHs9gfb<fitf 4VH.^^^ <^fi|uitL^t)»«itt.^pfa0£c^gr^4^ 

1 P (1 WM ^SW^fi^ cy^ ^ c<>yt<iwa, aiA Ih^ippfciia mm 9P^V^imff» 

J/NKJ^3B^lff9 ffcWlfsrrH?*VP*llL.*.lWv '•^' T* ^ tWw* 'V^ « *W^a ■ f Wk p^p*tWM i^ WwTy*^^" 

♦KoioM of bioher aiiacifidirajrit¥.Uuuikolefiant..or ev^iLatiBiiaBheiical ur iiad^ 

consequently^ the condensation, by cblociBe cannot^ be 4w^. pn>8$$ifM9nilil 
to the lUmpinatit)^, power, unlees-.tha twft.iUunwnating> ingrediants< tarn aU 
ways in the atm^, proportbn to one ana|^j or uofess theim:isibMi onaJUmB& 
sating ingredient* no^ the o]a^t,,but a p^*caxbiineUe4 hydcogto.g«k Ndb 
tlic^0ftiieite^iA6ii^«^.l^bieen.p^tt^ '->- ' ' ^ < ^ ^ ,f u - ^. . . >. 
BuW farther, the extraneouainfjpra^ifnts of.ottandfOfMdigSirMhii^'^if Wi 

ii^ua^oiAt ti9A£'l8^ {hi^iJffiK|^;Wtibg.i^gtf^^ Ii49^e4i|^ wfibtfai 

Ite^ ^ Nay^ H^i^'^^^ t»^ot)ib^ that the loS9 susteiiK^ dii^rs #itb themaih^ 
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ti«e^|nr«pBMo« «fioaiff^^iAi«iwauf|;iite?|»oa^ ii^tk- 

tku8 thaii HklwEt^^ditliaiaB ]bcr^a8ir^ltb9ic[afeBit%) afnthg^ahi| iiimtah i ^i»» 
iptmatii^tiiMmbam^nMim^b l^{of(t)^tadflaitioiiidfiitoft|l9vtetii]MN 

«M tT]ii^8d{caDtiaent90te:Mtufl*o<dfl«bt 'iti'oftigV'^ Qr S!:^s 

})roposed method. Bufeil«lii)79iiaiiKtthstdie^»ndfilrto]sarn^i^ 
fbhbjwklutim in&rencetidiwvii fins adtei dl iiifeaaiMwaenfe df the ligiitt riFor fres- 
aoiit<fanperit^ ipeBtion<d»iiJplmyegyhi<»fTnBairtq»neate«pp^M^ 
iieiendeottexif their inaocovat^; and certoiitt^'Ottttomii tiin3a$thiiigh?4^egr 
ImfMi'aDit^^tmkm'tigpeediiAtik hba^ doliofe^y-enj mesodt/sbbv felie'liiiaifin 
co9BMq)oiidence.fiir wUih the ooBleii^ Oit^^ne ocoftndB, wbtmibfrln* b]rd^ 
•ctfoO'of cbkKUie V88 U.flUa 34, ^bo itttftmwUayg .ppvitr initftiiail^DdUfB33, 
kifeUftdrof .^4ft* Here lii« 'dgratm^ntla |pl^rii% dles0^ nBiil^ eHiandtilflartM* 
cMiflP^'itheOftihezelalfiTe ^oorid^Mia^cni i>j x^ite ifab l^endJliMi^ -Mbniik 
nating power was only usimtxtSMikm^mAifi 887|; 8ti<lf#i(ivwtefc tibe-irt^ 
l«tiJ?elo«i WW 13 apd37v'tibe yjelaliive.Uliimiiietiiig pewer fna^atify, ifM)'MJ225, 
ia$4iead><^2ft4> .'; .• i ,. •. i *••'; ■ . '>«■: -r/- •■ ;?: . i •i-.i' ^^hn-r ,,f'jin 

.1 • T^ere ifl stiU a« third wetiMd^ whu^ Hm -prDpoaed^j^B^ IHem^ihipfleiQ 
bui^rfprhiehii/eyjeoJcyis ecewEaUrittoa itiie iivo ^sfef^oiDlpr* i6id/bi«fialQeiWeli 
a^IldlO|led,^w^ Mteveyhyita iogemoid^iuMhenj It (xmsiafo m ^^ttotmUmgithi^ 
ga«^wiih-<»c^rgepa)Aiid Tah«Higit» pDw«ar ef tUiiinuiadi(>ii1)3r4;fadi'ehitive^4cnM» 
t^jr jQf oxygen that, diaappearsu £keTieral ol^twns i tni^'be littted 'ii9ii&&Mt 
iW pto ; buti it wiU W 0iiffi<tient/t0 ^paentkAi optenoiilji. * ?^iin ti»{atfle.*l^tl» 
igp^cS^Ciglsairitj^^^cextaio^.^tio tney vaoat bittn^een'. tii^ilhiroinntihg jkgramiHJ 
th^qUMitiity 0^ ^iyg/^n widch di«i{i$iea(r8. But-themttoihas ntotbeoB dvteii 
imned ^lyaotual xneasuretaent; end, at jdl ereitl^jitriaiiot^aa^Shri^eny^it 
first mpfomAt .aiiimplet ooe. For» «ocem|iog -te Ue owiL-itiibles^ tbe^ v£UMf« 
l^ofrtw(»>gaaeft bfi^aiigf4he e^edde gmritta of i69ft«iid90fiyi« My^S^^t 
ii^hiUt'W(^h»v^'&und ih«tC!piiilt Enmlbrd^s phatometer iiiclicaAeil rpropartlodi 

^Ajttp#MM>il« 4hMefQ«reiinO)iiiethodiftbio^ fw ^seetainitag €fel» toelafi^ 
HglMtirof ther/<|^wcH|)^t(cep^ by: actuel Biceaitvemcfitraf. it; :^ iplfaHroDcbad^ 
•has/ leoettnred^ to. mitaehreS) whife^ idlL Jkaretlie pecujiair aiii^aiitiil^eJdivar 
«peig^iiotJb(tQ, i^^mg 4t(iaiate> txtdkaltifliis/iB/^enriiB^.the dldada o^oif vRot 
mon workman, and, ccmseqili^iMilyif el heidg/fii fi»iitlier«7eir)7i-dayrtiBK(Qf 0aa 
CJ^O^iwiWs.' (But w^ihd^e XM^tybtifiniffhed-itfte-'oftaev^^atHiiwmi^^ 
«ea]0D9Uilt . he canamiefeed.' It conabtftin iinipJ^ haaaxigii ijetitf ' a^ceiMft 
lengtbt ^tt^i^aii.aiwHitfek^.afgh^nt lAiuactlter^rffiod^^ 
pei^Eecfti|i'fttea4y piieflsiitej Andt jne^^^ llbafiif^aif^wilar^ 

hitherto tried, the enpenf^tiretiiikbeiftit^ atn^ate ^flritgrkfaf ofitiie'li^ML 
Bttt itibfi' mtiad0 not a-ciiDply.l^^ttse /one^^olOPhn^ whteirf iainchi j^ veigjEdres 
i!(Mr. its 4upport[ twice as miic^ 4f doft gaa EM(O^U]^«khcit| ithe fvapntagialctSght 
is not as i to 2, but as 1 to 24 fiO^y. ^Iti ftet^^ha ilmies^itiB^gk0k;Fald in iicc, 
are yesry diiefent in brilttaitt^. Astthe i6idffitr|ntie^lHiwerer, haft'int taai 
deteinaiied.br en;ad0qMa|e¥Mie«j of eiqtei ite e p s^ .T»fr vbaSL '^cdngne^tmrmip 
se^ueHt ataten^ftls to the iiMtilts drawn fii^ivrdfreotrT^slimisttficel^aMMQMibr 
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]iwi»iiililiitiSiiMgiiiJlnjj>tdtoni9h)i^^ and f4tel»»gu^ Mini finb d|^ 

m the previous patdbaf ^kdmptpacf adil fteopfat-wWiii i >ii i Hjyf fetttnteturfiflieBa^ 
iddti^ A itot^dnrfitatfaes^'lro^ili^ the 

Bj-f st'ddditipii tdr thd Temorls^ fbrtocxfy madi <cenc^riihig thb Mbci£s ^wbkii 
■■ii^ifl:<top<fce(urie^f|ipi<TffiinrtBjpfaofaimet^i^ j tawtdifciiriw fitom thegtetbemg 

«lhif|iBflMi "aiffiiKwioiis^ifoniBy #ef)idudl ooiir iddratfinv^cflbMrrathms «ir tbose^ 
oi^iii^iil^pt^^tuiiie^ .^rhkh^ooeedifi'oiHf vafl^ites ^ 4W (fifldttf of ihe^gaMBb ^ 
H^saOUe^^lalit^uof 1^ gasrpnNmiod'iiromi to^ aiidADfli varies >g«^tiy ti^di tbm 
latteMtimitb UM^inodei^ applying 1li« faettt^^wlth-lh^i^i^ a^foltn oftiie 
, ^iHtlr'tiieipeHod of 4^ ]^Mia at)i^i4&sli it^s oc^jgi^tod, iihd iHth oOwr 

C'i'9lte<iljiefisfl&gnpKt7''Oficoi^Ugas;/8^ teado hy fftibHe comfuu 

mes, varies from a little above 400 to 700. That of liondon is* of V^ %fy* 
dtBP^Klllt^n iTbdwdrk^WQiemembeir to kftffii' x«bd of aa ttinphfy^d iti the 
ffaw^ts.'&'tlutti Wi^ ju^Both liir De^e^ ixttuiei M^ eit}w»iitteht» at ll^hit^dlia^^ 
{dnmtbt^iMUoi0php,^y^ vi 404j!Ni &) Itsidefisltyinur oftl^^ 4i[^7*< Tie gas 
oiq^jGed Jbji^iyUtei^Phifil^ fltidFalttdtffvwasi^^ 

liE&4IS6.> J ilfbeT^^^kfciiiix»teireaial^as,»s related b^MrBt«»dcf^ inthe'Bak^^ 
Btti Xee^unfUbr '16d0, hkl: a^t^ecific^ grsv^j of 443, ietnd e^en tb«i best he et^t 
fammoddi^rBot eia3ted)404. The irocit 0Dal.f|;at w« etev c^mhied^^tfi^y^ 
hu^ fle»i6i0^ ^ftitd' ie (Vievy T«if% IbU ^faoft of Mh J^ Hetiry Mtid^' tM, 
thtt^gMii^pbMd&oiBctfae^igan Cuiiiel'ooal(Wfaidi>isni«iiy th&«ai^i» «^ 
i»c&lhrre)^}aBfl'ftEbW!ii •frooi the piperafter Khe x«torts: had b^eawotlBed aft 
itfmif^t^Asd&am^iOitcftm^ Th]aoo(d-^of£diiibin^>tia^3ce«cfeedB6d(Mt 
Wrvq(a9»fiMhndflt(8a>highli»a80i fi^r^ Ih^igiteaJt^ number 'of^^p»^:i0tn 
of Edinburgh gas, therefore, will be found to have a specific gravit^'-bir^^itt 

llnA^'maAb^m autumnal was exat^ly MO. The gM ti^ iMugOMf h ^ekwlij^ 
iM to^mt^baat^ml^to that of £dihburgh i >1)ut od what ^^od^wtittLmAtym^ 
hsfrt be^ Hhabfe tdieorn^ >Mr Anderton of Pierth assanets to, 4Aialf theniptf- 

oiii 'Ehstt M'evidi^l^tftMrefiird^ii^gva&t di^E^Mftie&i^l^e ^nility^n^NidLgM 
iHiid^inidigeBttnlt plma^U i^qj^iif iweiina^r'ju^ fi«itk our ovn«Hitht^th^tli& 
lyngtffiahjlHaigHr ndiifibnioiJiiei^fatoifend^M b>y^<varlflus»e3ipettm^1f«ni:«|. 
^Milni^tiui updcifii! gnndli^)«S^ Jbottdpini^ tifaequ«IU^ dde»n<»«^^liibr)im»^ 
M^toiilitteplaoe^aE^atfiwt^^^ i .;> • n-.-m 

. ;T.a^>b^td9i|tit teiidk^ (hsiiife]»ii»,i4h0tr4;htf,|a'ie^ «^ -tfatf )Mut«!flboM«e 
si^^iMsffii^vmpmf v^^^ that'4he^orkMi^a ictttiv£^wit 

ii»rt gmMfk^mt»mBkt}^^if0^ ptoitet titit^er ^BitiHibe nkade.' It Is now mitfy 
^rlprt^«ifi«Mifti»98 il|(Qto*li;etlDl#Hititi£ptteldi^ ABdiia^e 

4«iM«Mi«I|akUtffii»]H4ifnW^ i^ld«*<)|it^ibotAa(ie»M 

rivalxj to do tfieir^ utmost for improving Its quaiil^. Mkny expexime&ti hkve 
therefi^re hesax .made fi>( thdt^^idy b6th by scientific and. by {tactical men; 



Digitized by 



Google 



iSkmia^tmm'ix4^^^Bmmmm iN^ Gei^mtfcitm^ 



tkd witk gtuit pttmAoa» Tfa^ richest maMial^ the ] 
the V9tort0| tke bcti method of mpjfiijiiy^ ihpjtm^ pie doe d^^ree of tempers- 
ttife, ik» best CMif Irtlc^Qii of liie i^^itfalus fbr condehsing the contamina^ig^ 
i2i|g:e£enls, hsro been 6eptmatAy made the 8nlj$ect of long^ fSnequent, and mbot 
cailful inveetigation ; ibcl ]Htle'<^b9^(^rence of oplnioh x^pw exists on stny at 



^ Y^'dMterent ^* tb^ case with xnl-gas. An Idea gehera%; pterails,. in* 
^^ amox^ manHfhctato^rs, aoul has c^eA been adopted bj some men of sdenoBr 
tliat the quality c^ oil-gas It Hot Hable to the same rarietj as that of coal-gas^. 
Th^ notion appears to hayi^ ot^^ted.in the &ct, that the material has been, 
4wli7B priktj neariy the ftaihe. ' The sio^larit j of ^e ml^tez^ would natu- 
tiSfy lead,"««A»tt pmtiUny to* a unifefm^ty U) Uie qualitj of the gad in Afferent, 
pia^ ; and this oonsideratioil ift an important one; in regard to the relatiTe 
ecoiiomy of the two gases i .because, <m accoiini of an iinaydda^le difference 
ci mateiiid, the quiifitj of coal*gas, however Well made, and however much 
the:iBede of manu&cture may be hereafter improvtd, most aiwa^ continue 
irelrf difi^r^lindi^^ren^j^^ / ^^ . , . 

^^iptti'tBefeis another'^causeo^^variiety bekdes dSkreaot of material^ name* 
IjyisaA^aoM in the mode of mann&tufe ; and, contrary to the general oj^*- 
moiiy.the mode of waaufactore has appeared io nt both more deficate, and less • 
p^^tly understood, in the, case of cnl<^», than in that of coal-gas. That it 
ialess perfectly understood, will appear &dni the conoderation, that no expe* 

giiMi^iM dministthceii^f iJteizm^to^^ ^hidi diet Its qua^ ' 

ct^J&ialt'fMdWaib^vakmtils^^ great daferfeuces ^evidlr tottong the ^t6^ 

cessBS ftUowed in di£R»rent^{aifc^' Wh9«» the ineihod df tnfaMtt^ ii cbtftlitu^'^ 
tiHi^ ^#beet30d,^ ^hi^ quufitf oT^r^as^miM^b^ Ydry i^mMotid, akid;' eotise. 
qaeal^VtWwMe^ptocesa w^ appeiiartd be one of gmtt mti^ty.^' df't^ no' 
bM1«^'pr6of tM be'fbiKil^ea,)tHitn'aftct-whicli laut <j6Ui6 uhQer'^ to^^," 
nilM^/ AMltfae gte'h^e^ th^ saUNe wb^ 

aftielitttfce^tHiHsai*^ aiid^feehef^ ^^iace'icr 

liwras77a .v..ii->' .- c- -^ i v....i^. . i- ....... i..^.,-. 

-^<BiKlia6rf'tb«K#'lk«cl«l^fSbiiM^i&ihe'(^^ Vrl^lieV^Ve may 

l^Kwise add differences of materiaL This circumstance, ^tO^ 1^ ikife in- 
flittndslit {^resent, and haflt:fniipi(^ven Mb thUi ia^endiy im^^^^^iQi^ 
olivary ^ffskwit qualities bi^ieA madtc iMi if Uale^ cod-oil^'^^iiuKwdt, 
c#doMi*t<nV «ad linaeed^oa^'Brn^^ these oils do not Afet ^^ HW f lA ltOTfflj ^ 
fi^dtn.Joke another m che«riMifcbbin|feBitionfwe'4fb0pe^ that the fftS^/fMitht 
ncir^ fcesame fr«tt aiyitfrriitf pifeess was property addi^MiedW^^ii. ^ted, 
is point of ftct, the diffidences observed ^ooft ^^^ gases «t« noTitMi/ so 

o^er substances to the ciL rr ,,, ,., i...,;'. - -^ ^ -'; - 

WhtNryar weight b a a ttach e d t o tho se a rp|a Ba ti a n s > tfie r e C i i i b a li ei doubt ' 
cf the fcct, th Kh Ite i q(idi»tt<i>3iibtfi#!a ^ iu jUl Miy yUciit of idl 



Digitized by 



Google 



Gtf inaae wiUi tf|^care.mr DrH^ ■ ' * . - . 404 

JAW«0% ••• ••• ••• ••• .. ••« ••#• '^^ • • ^* 1 • OjrV 

*^**'*' ,- • « « • 768 



f usedij Mr !firanae in lus experiments, 

^Jff^^?^ WJ^r?H^ ^^p-^.^:^M ^y^:*^ "^^^'M'^ 

IjesUe in Ins expenme^ts, -, r .- .,.-.,..,-,,, ,.-n , , ,*?* 

S - . - 906 



'- •'- "'> -t^' "^"^ '-''■ 
m sctme of our expe- 



660 



94i 



^.'f??a^^'°, V^-^f^^ ^°> -^^- Manufictorjr, td^.,. 

purgn, ana used in our experiments, * • - . 778 

JXSxpm ••• ••• ••• ••• •tj, ••• • • • » . 968 

real ^»f.t; . f. • • •• 'M .'. .1 - :,!..•. . • : • , ■ ''',,' 

IwtO, ... ... ... ... ... ... ^ ^ - - - . IIIQ 

'Ae'aasne cas, after stancQnff a iay over its own vcdume of fresh-water. 1050 




.. kM^ .^t»Wtf<W!*. *^8b^ W#6<J. g»n^ tlm> ^^,«J4p«||^14tii#i:j^l 

a(^jl||ic7 <Qf j^.GjI^fi^^Q^op^fis.U wanqiute conformable wiitk the rciiMiif 0^ 
t^fffA^iffs;;^^ ffj|,iteill nTOin »t Jng po«^,.ai»d<tlui 

<^|p j^ffl ^ ffl^^^^ft^ ^"^ ^ action <|& chlgtyne **. . :, : , t . , = •. 

-05^??^^ ?^?'*N4 <^ n^u%tuTing.f qal-g»»|i^ «a mfifl u9?4er|jtQ9<l,,#J9d jAii^ 
jrwl^^^j msi^.cail^ fp ^n^^tl^ wh%. ^,^wiUty ,of,irt^: %r9»W j4<«i^ 

— ' _and.tltBJL of the latter so Y ft Tia W4 \ we aonvshttad itrit acunQfiIv.JtiiiiA«tik. 

offf./S^ relative illununatingjpqwei; , WJu^w"^^ W»J?»WwvitM«^ 

v^ ^ ^'liw 4??/i!**tM» "wi?t be, unde]9M;o<^ <^.^K4PWi4)F4]Ti^<Hm9»>rf<l 
certain qiedfuc gravilies, not to oil and coal gas abstractlj. ^^-7 >p ^o* 

ll fiB irijnfffPWtlli^llA ^ 70(1 nb Plio '>^-.nt ?jM»a>aIe>^^9e^il |.rTF.J«o.ji/t«rti|f» 
»felPP» filiS^W^hiJ 7h9cio7vi R*'-^ .^ >M«lBi4»rtl(Vh frt*)-^^ ^..p .•ttd-4-^- 

ber of li gh t s sup plied by tiiem. -'-^ "^' ^' ^onarf^o j? td:<- 
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^jrt— orally dMcrqataclM 1mm m^m^ ^ kL . . . 

^ lIlielMfiUtoof oiur eiqp«dBMnta hire d^ktedy of coorsey with the <|iialky 
oft)ieMp«et^e''|9Mt0^ 'WbeD thefiU-gaif wasof udbier, aad4ihecoal-gMo 
suj^eritf qvaHly, w]i«i, &r example, tlie t^itdSe grmwitj of iiie ferm^ was 
dld» and tbut <^ the latter' 6^^ the relative ilhiminating power, tte<*ordii4 to 
soQie <if our eurlkst experimenta (oa which, hewev^, we de n«t ^bce mneb^ * 
f^laa^e), wmwfy 100 la about 14a~ Whm tbe oagas was of thebesC; add ' 
the eaal-^ of ivFerage qaaHtj^ the ^itdfic gn^ltrf being^M^d and lllO, the 
preportleB waalOO to 266t. . if the aome oil-gas was compared wkh had coal- 
pmt such as tluit used by Mr Dewey, aad by Messrs PhaJI^ «Kt Faraday, 
the ipnf fit gnmty ci whiiek did not much exceed 400, the proporfion' Woud' 
probably be so high 98' mm to fimr. - ■ . ^ . 

The foQowing 18 a detailed account of the expedments on which we are 
di^osed to place the greatest reliAnce. The first seiies was inade a few WedM* 
ago, at « time whoi W were fiilfy ae^pMinted with all the iSrcimi^^ 
affect the ]i|^ A54iiidi jetof coal^asbuitot tJiroafhaiiapeMiifea98(3i of ^ 
an mh in diameter* was compared with a 44nch jel of oil-gas, bwmt through ^ 
an aperliuce <^a 45tti of aolnchy the specific grayities b^^ 678 add 910. In. 
dne eiqperim^t, the ^stances on Count ftiddftiti*s phetiiineter were 64f ib- 
clies for the coal-gas, and 69 for the oiLgas; whUe. the lOUi piart of a t;ubic 
fbot of the former was consumed in 367 seconds^ and <^ the latter in 68& The 
HBSidl gives a fbrflfiertkai of 100< 3i&6» In another experiment^ 19ie tBstan- 
ees were 62) for the coal-gas, and 67 J for theoH-gas, and the consumption 355^ 
aflfd 665, from which a proportion is procured of 100 to 223). 
'• The experiments were performed in like mann^ with Argand burners^ that ' 
for coal.gas baring 14 holes a 32d of an inch in diameter*, on a ciiVde of jV^^ 
mSkm, «Bii that ibr oO-gashaving 20 holes of a 5Dth on the same circle The ,!^ 
ooel^gas flame was fhUy 2f in height, the oil-gas flame 2(, being the most favour- 
able elsfvatioBslbr such buivers* In the first experiment, the c&taiices were^6d* " 
fi»tiieeoal-g8s« and Ttfiir the otl-gas, and a 6th of a cubic foot bfthefbrmer was ; 
.bontamed in flft seconds, and of the latter in 31 4, The propordpnal %ht, as* . : 
calculated firom these numbers, is 100 to 223. This ^speriment was repeated' *^ 
in theMewii^BMUWer. Thefetmer diDtan c es bdiy p i» s ftrv e d,and'tfieli^fettiy ^^ 
extinguished, theflaneof the coal-gas burner was kindle again, and a^usteiC t 
sp ihatrthe expe^^diture was eiatotly tbe moe ae be&re, «nd the ^ame <^ tlie ^ 
oil-gas .burner was then regulated* fo th<^. tiw^ 4hii£)W» were al^ * 1%^ re«- 
i|)e«tiv? ^ifiMiena of thfi 4i ani es pgpred te be* the same sorb^Are, ami tfa^e^-\ 
pendltivres wefe^l2^ and «0f*. ^Vhese data ^y^'4^9portlon of 100 to 5|17, : 
TjMt n^pan of ihe four e3H«T«rte»t3 fc 100 to ?2Q,:^ i t^i^^Tk^y^ < . . . , : 

Professor I^sUe's pbotomet^ jHre«isepestaotl sattewhat Inkier, ^ki the first 
expenment with the Aigand bminers, it ^ 1? c(fe|^%es at the distai^ of 6^ 
inches firom the centre of the cosi-ffis flamei apd, in th? tM>ppp^ ^j; ^^vfo^ fj ^/oUhr 
tjbe same burners, it &11 27 degisee^ ^ tjk^ 4U^ d^^tancie Jremr tbrjoEildiae «f tlie . 

* — -- ♦ Gtaigow Burner, Noi 2. . t. 
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a^Ml■^iK iJipi— fu^Jlf t»<M» < iint^ < ijbr > 
ftasor lueslie {Coai-Gas Companif's iZ^w^^Mi M^ MM,H»«Hfy tirt»l«»^' 

%htiua ¥iid|i«ri Mriuediar wurtfrigiw/ thai be jmomfAaii^ «f tWee-tdifRl- 
«^^qWJWfe;*€f»y>tWiV ^44 mm mi #439 tot 1» oiaito to ito«» <ilitiii««tjr 

l■^,^ngiir^^|i^» anfMMliliiit witit^bam g^tm m £bmt m 18 ^liimt— f uribibir* 

6osfk,JSifit^^ggl^§a^>tkS$t% J»^6jMunit«k Nttf, UiU is cmly ni^iea tihe flMMi» 
neaoij 3 inches tali^ which is an ekvation considorab^lpMilM: ^mH IbAt unii^«ri- 
«Hfcpmp\Bg^hwr Hi tl^a fciipe MrLaali* laads his ^^psrimcnts, sad therefibre 

g nytJymi liW Lrf tew §gp!SAc^^»vk^ i. moat likefytia^ecfl, it wtsthat Bf^o^, 
Bf^ iMA ll|d> Jir«i#e*fmil^ af ftUk J£ we canq»{t tlMsa proM)fe enrors, 

Agsjn, jCf fcqbirtlly;ii»Q4 an- alt gwt.'of this low sptofic gnmty, as«ippear»to^iv 
^nfW^luiSh*f^ W i^ tilmm a i SmiA,ihitym^ 



i HaeA ^rrta that of the Astronomical Institution. As 
thp BjtBptMigg«w44»ii thataxi catmut now b6 easily prdottred^ the fbUow- 
ing e^ctracts ar^ jepdnted from it : 

** A sxnafrquanttty of oU-gas, procured for the experiments, I foimd to* 
hare the specafic tfi mvi t y of only #74, not ereater indeed than that of your 
t'Mifcffliii ■riiiiriiw^r'^"'^ ^' bmt toA. The oil*ffBt^ faowrrer, furnished by 
Mr l^y^Bf^igitPH%fi^jy^o'^ <^ fimaii seftW^. and ai^iaBeaUy witii gvaat apr%4it 
his works, was materfally denser, being as hi^ as 943, though on a mfuex 
occas^n Fififtiiid tt fo be only 8 10." 

*^ 'J^9j^U^imtm(^,pmrcmt^ifhr%w<yguea wene mMMoed *»i^ great acenracy; 
V W^^BriJff^i?*y^.^ ^-^ phgtometer, whioh I had somewJuit modified^ to«z^ 
du& ^X'^^fX inwular innuence of heat. The indications were steady and easily 
B tiWdf to r rtflroTOfe judgment of the observer be liable, as in other casQS^ to- 
■ii>— Bt[«f kim UrinclMUtoi^ It hence appears to be ascertaiiied, that, with 
thp^^ywAyqagfe rt»i»ftygf s^ iilaminffitinn tif different gaaearAAdof the flairie 
gis'iif di^nent st^t^^, are vfrjr nearly propprtional to thetcd^msiliea. The 
same wekSt of gas of any kind gives out the same q^uantit^ of ligl^t; but if 
eqiii# huUttflMi taken, ^e illutninating powers follow the ratio of tneir densi- 
ties. Bis the^i^iMuitii^ 9§Hi^ emitted is net uniformly proportional to the 
mea?ijgfi>yfc^gy«y^fmi€4> Jk ogrt»tn>biirncM°r iMtence^ waa a itiaet yi tf to 
produpe doiml^tne i^ununatinff ^ffept^XhaiJi^it con^n^ oq^ onc^alf «ait)^ 
of atnerspeieJPdf^gak.' -With No. l! or the oii-gas burner, th©,relative illiuni- 
natix^ power ef M*fli|yhie*s ftil*fciis tb'that 6f your coai-gas, was found to be aa 
6te& ^Quta^iiHefoaira^khflE&iim'iatMdmitiintftes, whi^^ 




^ Thus the illumination of oil-gas is actually less than one«hidf of what 
has been currently asserted." 

TOL. XIII. NO. 25. JULY 1825. c 
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8S k<%'imsMit!mtiima'^^ 

ffifif[fki^^u:^lit(^^ offd^m ipttlwfiim^ WQT u4» ttto 
experiment alluded to, would haye* ^exi^e^ded f to |E»^, w^pK.wai the |nrppoi:|t|0|i 
he procured. A very sVffh^ i^lditioti4, correction o^ this account, w^]^Ldd^ye 
exactly ttie proportion assigned by ii^ ih)oVe. i >> . j . ' v . . i 

fitp^«nl8f vds^tr and) JB7.. r-Simr fncOMd ief Mmitip^.tile ^attftniiintiig^ 

ji^lfe|^i%^vef^fm4ihe,|ire»ettti^^^ v ! . / ![ .,< 

^r .Tjie only other expe^ments we shall mention, were made last October, at 
a time wiieff' we were not sufficiently acquainted with the cir(hiixistaiice§ whipn 
litOf^ ilie light df the ga^s. Altboij^ &«« strictly collect, tlfeit^x^,'^ 
Uffite l jMVtteidar^ theiy w&k n^eith^GBa giireHi good ■ «ppwia i ri gtiv0 1 ycwdL 
Th^-ffpeeifia gravities <^ the gase&were lUO and 605, and t|ie <90iul^n^c^b^ 
phlorine 46 wid yl6. A 6-holed coal-gas burner (Edip. No. 1.^ with a^d-inch 
flame, consuming a 10th of a cubic foot in 186 sectSids, was compared with a 15- 
holed oil-gas bum^, faavitig a flame of 2 J inches, and consuming k lldtii '6f ^ 
foot in 376 eecohds. The Sistatieed Wre Mffor the eoal^gaa^ aiid^^Iittit Ale 
oH-gBk These data give a piH^K^itipB of IQO to 243, A lO'MfA if^^-gea 
l^nier.(£dit^. Nja^.2;).with a 3-inch flame, conisuming a 10th of a fopt yi,}W 
seconds, was compared with a 20-holed oil-gas burner, having a flame of 2^ 
ihdhes,' and consuming a 10th of a foot in 215 seconds: ' The d&tancte^^^ 
)S6iM'&lii and theprdporfio&alBg^is%herd^'10««9 4<MK iiw^i^tm 
bxperiiiientB^ the coal-gas burnes^ were iK>tH>f ^the be^tcoil^tinMti^B^-but^l)!! 
th0 other .band,, the -flames of the qil-ga^ burner were nofcptt thermosti^voiw;- 
able devation. The mean of the two observatUms, or the proportion of 1(KI 
to 250, is probably very near, and certainly not beyond, the tnithi.* ' ' " 

On the subject of comparative experiments' regarding the illuminating 
powfsr b£ .the gaaesy we ha:ve:only Luther to remarii:, that the^-eaaiest ond^oit 
^JT^ mode of ma^ng them, is by using jets of a r^rnhiied lengt^. ^t,ajp 
pears from some of oui* experiments formerly noticed, that all illuminating 
gases giv^ nearly the same additional light, by combining their jets in proper 
Argatid burners. Consequently, the proportioil Iftiat hMd>i ia^lhe csi^ 0^5^^ 
%11I a^pljr leqtudl/ weOl io^ Aigand bumenk Now, expisiimeiits vitiivtiivcAK 
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1. Before. Ave!candet^rmij;i^^h^ir relative ecpnonqtyV.iJ.^!^ Vf- 

8mall,towns, whekreit^ cahrtd coal cax^ ll^^ ft'JoMi'^prtoei 

cdaigai^ pbmpanies may, be aUe to cJ^nu&ctiire a gas ^fHjie 
de^^tj? of 700* .. Inlurg&r «iu«»>/ sujel^ . as ^Gl^gflw^ ^ Jljdiiflf 
JtaEgh^v-tvhureioaml. of every kiiidtis>deia?efff ^tid diejoyaB^HoeaJ 
^dsAiJbt *e*Sly: be procuil^^ in sulRdeta* quantity, -tiie aveittg^ 
"speeilic gravity of the gas will not exceed 600.. . And, in Wdb '0l 
i^^n^^ Liondot)^,)vher&.xhe.c^nel co^cCan .^carc^ly .l?e propared 
AiA^^tbebJurecag&qiec^Q^ssiv^y wilknot €i^eeedi460t r.. • .i 
^^ 5PteW«rtge^i^)6«ific gmVity oPoll-g^s -should' eveiatually: be 
^i6r&|iif^;€vby wh^e. .It is difflctiU;to aso^rtalia what the'avera^i 
*)s at j^i^joty^fnade by .l^rge^eataWsbog^JDls ; but there i^x^q subt 
.<tii^ludr<Mnisa9d3^it(fiboilldf«U $b^ W^ ililivQj^le^Efii^ 

4tFMgaf«»^MMyil<y^ be«(M>|i ittiptoifed 

ittnad^fflily:' TftisimproYementv indeed, m&y be no great gabli 
for the qu!^s>tion will then , occur, twheihei? iti c^i^ be . effected 
ynti^oii^.dimm^^ of g{u» ia^t^ie ^^m^ proportion 

widi*^ti':^Aoreft8i^*in^^iiaKty. ' It^is.g^neisaUy >sppf)f>sed^ tfaat^af 
fabproveiuehf in tfie Vjiiality of oil-gas i»' necessarily ^ttended'^by 
ajo88;in,qii^tity ; but, so far as can be discovered, thisldei 
^l^f^ xiai experimiei^ts performed by pperatiye^;onJy^ wbosi^ a*|- 
tbontyinnre -are satisfied, from repeated observat^m^fCan^bj^t})^ 
mtiBiis berried ii\. K cbarboal is'lelt it^f^ r^toi^ ait^thv mi 
iSflSi^' charge, it is clear that the gaS may be improve bjr^tl* 
addition ot bU tni9 charcoal^, without ap^ a^qninutiQnm quaiitii^^ 
for, if it bei added to the light (^rburetted hyd|t}ge% which gives 

aS) yhich is 
ttLj will take 
ler bin^^ if 
s pattlyd^ 
tof'theolel 
without attjf 
} unless it iK 
Igas inayli^ 
iBitde.^»m pU, wMch^haU not exc^ in^uamit^^^ 

^'f4^^&t^r'^^t^oi^ 
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*^he specific gravity ot the gas Was only 660; tfast i)m quantity fdl 
HHart bf 100 H^kntfett fet^a^xi^ whidb'i8«ddita>be dbcai ttbe aMp- 
tkge produce when the gas is gbodi Wb»a^gii-g»8 iiar g •yoifip 
^vity oP^IO, thai^oiil is sUtl 'found ^in tbe^Yetncts;; itmrigr 
therefore be improved by the addMoti <of aH this>chtartoal^ )atal 
stUt retain its vdume. Besides, it may beposstUe.toimjknovf^t 
by the addition of charcoid from odMt fnvmtes. , - Hence^twhile 
we at present as^gn to oil-gas the average speaiie gnti^tji^ 
^^,'We cannot help anticipating a conaiddcabk'iiiq^ivaiwpeirty 
And positive gain. ..... ,(..* 

' From what hits been said of the average quality of acifd^gaB 
in different quarters of the kingdom^ it is oieav>tbatdiB ^(uestiati 
cff its economy, comphrod with oiUgas, em betsaif^masjaated 
relath'ely. Iti Edinburgh and Glasgow, where ccMdiisfiBodft* 
rately cheap, and coal-gas <f£ good qualify oi|-gas muatrjbe 
i^omewfaat dearer t in London, where tte ooal is/dear^i aad^-tliia 
gas bad, diUgas should be positirrely dieaper; a^ in otbdr 
places the tw^ will l)e nearly the same in 'price. ThisfStaleinedt 
is, of course, 'dra#n from our own experiments on > their dUuife». 
nating power, coupled with the well-known conqfmtatkn&ofiko* 
cum, Peckston, Ricardo, and others, regarding tbar^rdathrecoil. 
' The secdnd element in the question of their rellrtiiw adlran^ 
tages, is their comparative utility. It is. certain dsat/ wb^tiamer 
difference may exii^t between them in this rsqsect must be inifii. 
vodrof^il-^. "i; • lu rji 

'■ III the'fii^t jJdce, the quality of the light is soperiova i^tbji^ 
Whiter, khd'ha^ a peciiliar sparkMng appearance, aoperior^tp 
ihatof^cdal.gas. It is therefore amot^beaititifui l^^/)fittpr 
fot thie artificial iilumination of colour^ andi noo liahi^i to gite 
the' bumah'^untei^attee ihtit tmpfld&^atitsalbw i^ppeftraaeetwfaifck 
every '6ne has ofcserVed tb bef^u^>by ^Ohh^as^ ^ ' ^ . , 
' An objectioh has befen^ Ul^g^i t^ thfe^^mploytaeat erf gas /ii 
genera!, that it has a disa^i^eedtdii tnldiir. - 3%is i^jaetaon does 
not apply td all, untt^ss^ tlW gas '{^itintc]^iisunled>; fer neither oil 
hor ^ven coat gas, id>feV a!f I^w(|j^'^«u*'<*sef^«fiott5goe»,'eittit» 
kny odoliH ?f 'piio^erly hiimt, '^ixtif th^^'esba^i'andfimix) with 
ftie ' air, Uheif presence is tfte?i^ ']^at*tJyvd*«€tt«a by tfaejzmtDt 
The' ddbUi'*6f M^g«^ ^' p^i^^ §^p^^MmAmfi \m^ qdifte?di» 
tirict^;^*\r^ 'fiave^pdsfe(^s§ed ^o^i6liir^p^itt«iftf,*^<Wl»lv*1mft»^ 
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4aid>paiftl^:dfffiattxoe«dUiglyto£fenMi^ nature likethnt of ,s\ilr 
{dntidtted^hj^idrogcta. ; Ih iBdinburgb coal-gas we ha^e generally 
wbierHnd idie empyrmima alone ;,bm fisequemly the other is pec- 
jccfitibiaalM], «ni«(miedme»it pietmla to ao insufferable degree. 
-.-'.TheinoM serious objection to cooJUges arises from the pp^ 
i«QCerscfjmtpixiiti^4 These are^. abkck matter like tar, an4 
ta mfmaa d^iwf t sul pb iirj^"^ derived from the coal itself wi, 
therefore necessarily present originally in every descriptioa. of 
-cori^pos. < Whhoiit purification, therefore, coaUgas could scarcely 
^betned at all ; and it becomes a question of importance tadetec- 
^mDe^w^edicr or aot the noxAoos ingradientsmay be wbdly re- 
^Bteved^om it. The greater pjirt of the tar is deposited at the 
•^buks'in the pooper vesaeU,^ but a minute portion does common- 
if'pasB oyer ividiitbe gas. It tends to clog the apertures of the 
iM^erv^and of jccHurserisoila sdbstances upon which it is deposited. 
'^roomiBoa ishop^ where a free currebt of air is preserved, the 
eCedtiia hdrdiy nQtioed ; but we suspect that a part of the io- 
oAivenieoce found by jewellers to attend the use of coal-gas 
arises £»mrtfaiaeauae. % 

nt.The snoBt formidable of the cpmpoundsof stdphurfffesevt in 
fixdig^ is suiphuretted hydrogen. The presence of this gas is 
h'lurtful' ia two ways. If it escape unburnt, it offends by 
its insupp<M*table odour, and attacks silver, and p^^ wjltb 
igtAt rcedtaess. > When consumed, it forms sulphurous imdisul- 
<ph«rie>iacid$y wU^ may ii^ure the health, if hfibitually ip- 
qnrlM)y<ted act cbemioally on various substances^ as on iron and 
^tcs^lo ' HiKfto^ the vmesmys^^ removiiig it entirely frpfu. coal g99. 
^Oiirfthiamil9ec)tfl^¥a4<np9ntaAti^[^ n^ur3%«occMi:,.to;bo^ 
rf which we canr gifw a 4#cMvie.iWij^er* i Xstj Can ^Iphurette^ 
liydiTQgto bej|*pllj5^^amjedifrBig|Cpa^i?#E, gnd,, 2(2^> when it 

iajfemovediiCao-Q^^l-g^ftlH} jregwdwf ^ frq^ -0? sm^P^I^JI; ? 

:V . Witsisne i^96ednlJ*«fe^Fftu|-^^^ ,hydPff«ei», pi^ j^whpily 
«»Doytd^/«^fwe^feWFfer^peat^^,^^^P(liI^d^ coal- 

^byrithfenmpa^addi^r Ws)t^IwitfeRV»tl ^eteptipg a trace of it. 
Ofricouffile w# floj||^hvQtt^,4h^,i^i5.ai^fly^,'i^i^j pure, ,be- 
aanse Jibf ImiI Wgkflti<jW<ffe^ IWAiftf th(e ;ip<|rtoiw, ffiiffifr m^- 
laMy)4;ai*f»ftM>ipef/Rilphuret|tod;% escape into *e pipes. 
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seuce of sulphuric acid, wai innferfety d^ected;-d«ak*iWatm^ 
the 'existence of s9iAe';cfnEi]^ai^ cfrsalphtir. "^Yhat^that com- 

Jteofked^ : tke Isol^iue Ik ma^ pectbaU j la ^c(]an]iioffiU<nit isMucar- 
bon^ Qitber in the ficMrmof tbe volatile liqittc^i 8al[iisti*etJt>focar- 
hoiiy as. Mr -Brande conjectiiEes^ or, tvbat is perhaps aiore;ltkA% 
as a gaseous compdund, • cointainiDg a les^ prpportioii' 6f stnphttr 
than exists: in. that liquid. • ' i ,, , i 

In whatever state of coiBtttnation the. sulphur in£iy be!, it^doM 
not affect tlie^lts of lead like sulphuretted hydrogen ;ndr does 
Jtactso really, if at all, on polished silver apdgolft. Jttiice 
th^ gas which contains only this imptiiity^ will be/less ij^cr- 
rio^s, when akiy of it escapes unburnt, thani such> ks cobtaiti^ 
kilpb«i^tted Iprdrogeh ; but since ' it uniformly yields acid va- 
IkHii^iiring it^ combustion^ 0ne pan of the objection iseiifraiiis 
in jfull force. ' ^ / ^*' 

These various objections, whatever weight they inay baVej ^cp- 
pfy to coal-gas only. ' ^ ; ''■'- ^ 

.; APPENDIX. - 

In vel^ting the experiment -with fire-light oa the photometW, the liumber 
i^'iiaa fcefeii inadvert^dy substituted for 12% the i^ecVof att'Ai^5$W'<>tf-^3Wp 
<aith&^Qi(aa6Ut*Sit the disttUice^of C4 inched ; m^n th^MsftttSj thie l^^^i>f 
i^^e^mem^V^ to tbe photometer, is only iV^e|, ipa^d jO^ ,4Qt t^ff^ 
-that.oftji^kmp, , , ,^i- , ,. . .,,^>. , 

We may take this o^ortunitjr of mentioning, thai Ve have lately per- 
ftormed aUfexpeiilnent which- strengthens stift more what We'haye'^d tegat^- 
ing thie^impp^biUty:of c^plyinl^ the; th^^f^ti^^ ^i^i^t^tio^m^im^ 
ti^tei^esst o^li^hts !(^£[^iiig: in coloor. ilf jfiwie^ ^jrn^!^t4p«Jlia|iid oil 
ip^ bum vdtfi a bhfe flame when mingle4.with atmo^gfil^^c*! 8F*> ^® ^^® 
found, that a mixture of equal parts of air and gas,.abovit TOQin specific ^n^ 
^ty, will bum in the Glasgow burner, No. 2» with a'flimeof ^4 inclfes, nearly 
a11bJue,:tHe tipaorily of thb jet^ behig irlntie, A1^theti&fcfa!«*ibfjtfiirichfefl^^^ 
ihi$ ^m^ 1^ phcAome«er of 1^ JkM^mcfu^is^ Iiattotion iadictttttVjtenaily 
6", whilej^pft th^ 8^926 4i9tanc^ from a^taHow. c^lesi j$,'^»^j^J^^^n^y^ JT. ., $8- 
timatiug the r^illunpduating power as ia the^eg?«riment with the firelight, 
t^c ySati^ dist^ces were 15 feet from the candl^ and *^i* at tiie utmost fer 
tlieiluejtfalne. Akce th^balligatdf tfaeUbfiftirS^ 
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titles grwer. „. . r . , , . r • tr 

Niia, — ^Tlie reader wifl please correct, in the fcst oi^ tlie illumliiating powers or 
tfii pa^^'ekk h6dM ^t^ Sft, Vttit iof Messrs HempAth aiia Rootdey, thet^ 
st«ie« A{|:22^ta>irlnrib,«4Ktrthcb|irii^ Ike Umm «C 

«'>jijj-i! ' ij'i I' W '". " ' f ' ■■ : ■ -J " ■ ■ 1 . ' ". - iif ] 

±Miu H.^A^'nMe «/ «Ar OtoffMffmid PosUiom ^^tveerai^ 
■^j PhBC€k i^IiMm. By Jawb* tFEAiTKiiiK, Captam of the 
Ti.oBMgalnCavaliTv »<1 late Awstant QuarMr-Maater Oveiieml 
T^ oldteSdigal Army.; ' . 1 

^ JE^^P fpUp^raig^ T^l^l^ <^f geographical positions, coqsists. prin- 
cipally of places situated iu Bundelcund. between the Jumna and, 

-^y^f5 Latitiijid^sjvere all obtained from actual o^isorvfitionf 
ca^th^ of ipoeridional a)iiitude$ of the sun, or, when that ob),egt 
Q9)a]4 ^o^ be cJ>served^ of one or more stars, taken jby the mey 
l^f^^ reflection with a sextant of nine inches radius.;^ and i^ 
^fS|^ pi^tice always to, use a chronometer in taking th^in^ 
j^fj^^v'^w of obtai,ni]|g as many altitudes as I could, ge^ pj^ 
boih sides of the meridian within ten or twelve minutes-of the timf 
d^trapgfli^i^ing t^e times of eac^ ; from which, the nieridion^l al« 
titude being readily made out, I usually had a mean of several 
|o compare with the observed^titude ; and if the calculate 
and observed altitudes agreed witbiu two or three seconds^ which 
1^ sex^raUv the pase^^ I adopted a mean of the whole for the 

„flnJ^M*P'^ .'^^W^4^' ^^^^ measure, I am persuadecj, corif% 

'ihmtftd. bto aflcuffacy^^and was capi^e .«>f beiqg pixwftdt begnua^ 

^^^ts^ ]^^isiik^ft)^!pmed'a past of the probationary opevatioi]^ of lin 

extensive survey, the nature of which was fully adeqtiat^ to th& 

lAffj^ipy^, jotf apy , sensible ^ror. The ref ration was invariably 

.iwdiwifd.Jc^tf^^^ .1 

•'<' Th» Longitucks^ incept in tke instances «f , the chief fKM^te 
'**6ich' wck* es^htfell f 6 life afecehaitied with great aceumcy, sorfi 
Ji^ (JJalppie,,^^ltcli,f^&c.* wejre taken from protraction, in prefer 
>^QH2&:t9 thfei^HPfp^^Joa^jiflns. (of factual gbservation ; l^ause,^t tf^e 
'ptftiTtf ahfifrr mtfnriiwrrli^ thy nrtnal fiiihnftrTaliann yiTrerf)(iA(i wkfa 
flbrnptddtis^^ite^^' hy mnlliidied observatbns of the edipses 
dtSii^^ by the bediming aipid end 

^«(r^>«^^ ;g©d,W^ridi9ii4MtiJWf^^.<>^ ^e 
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pc||>i]|^ fQid^ by lanarttlifliailcesi; mi as tberesnk «f ^^lob^ert^' 
va^ms rcoitrospoaded ploseiy with^ that obtaiocd; by tri£UiguiatidDv 
it follows of GQurs^i that the relative positione.of alL tbe places 
(having been determined by the satpe series of triangles) are in 
perfect coincidence with those of the chief points, and I have 
therefore thought it more practically uaeful Ita take the reaiikf 
of Ae protraction in preference to the' aj^proximations. ^ 

Ilaving spoken of tbe survey^ of wlucb tba^e obsesvadioBa 
formed a part, perhaps it will be necessary to dfier a t^ief 
summary of its progress ; but it would be foreign to therJe* 
sign erf* this paper, to enter into any very lengthened detail 
of the operations. I shall therefbre merely obsenre, that k» 
character consisted in the extension of an uninterrupted se^ 
ries of primary and secondary triangiflatiion, commencing frofti 
a base line of II miles 5 furlongs and 218 'yards in ex^i^' 

, M4uoh was measured with the greatest care and precision, and 
reduced Co the level of the sea; aand terminating with abaite 

. of verification of 9 miles 2 furlongs and 210 yards, m,e4sured 
•with the same scrupulous exactness." Inteniiediately, as <ipi 
potttmiti^ ofieVed, base lines of smaller extent were measured 
fw the put-pose of probation, or for the detection and correction 
of incipient error, and, in this manner, aided by daily astto^. 
domical bbservations, a complete series of triangles was c6h- 
ducted fipm' 81^ W 45" E. Long, and W 8' m' N. Lat., to 
7r S\' 25* B. Long, and "^^m 5'' N. Lat, including in depfli , 
the parallels' of 24* 5' &' and 26* 38' (T, and com^riwng an a^ 
lDf,l8,'OO0 square miles. 

' The s^doAdat-y triangulation formedthe net-Wotk iDrf the abov^* 
'process, and was necessarily connected with, and dependent = . 
xipori, thfe points established by the prijpary triingles. Witll( / 
this series the aetroHoraical i^jservations are tnore immediately 
connected, and the geographic^ posijtipn^ of* the places ccm^ 
tained in the table are dcmbtle^i a^ acttifnte tt% the positions rf' 
the paints frohi whence they w^iie (Jetejrminedi for the sidesrof 
these seoondarytriangles were rl^ulaletf ^' as ih fcndble th^ sur- 
veyor to have -a perfect viewer the sree^ andmvhiist nothings ^ 
cdald escaped observation, ey^t^J6bj|^ct''<v^SVi^hit>' the capacity 
of the angles wtiich determined ib position: t * ' 

The instrtfmerits used on the. <>cc4siojJ^* qimsi^tp^ theodo-, . 

lite gr a d tttt teJ t o IQ^i with a Vernier, sh e w lug 10" ; two tft?l- — 
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"laots qF 9 indies raiiius, shewing, by reflediony to j^ ;' a 3| fe^ 

i ISO^ and agaod cluqnometer by Pauiiiigteio. 
TABLE. 



I^cs. 


Latitude. 


Longitude. 


Place. 


Latitude.. 


Longitude. 


Seundii^ IVnrt, 


26°17 ar^N 


o / // 

80 19 30 £ 


Kurouro, 


25 29 481^ 


79%6' O^'e 


litUeOffiindft, 


25 21 57 


80 21 15 


Channi, 


25 36 18 


79 40 65 


25 23 38 


80 19 45 


Raat, 


25 36 i\ 
25 35 57 / 


79 31 35 


TiDdmoa, 


25 25 18 


80 19 40 


DUto, 


70 31 36 


Beikfm, . 
lowral; 


25 26 21 


80 22 35 


Putroundi, 


21 36 40 




25 28 52 


80 25 35 


Tikori, 


25 32 40. 




M«hpfcfr,., . 


25 31 6 


80 21 30 , 


JBaiffODg, 


25 34 


79 38 ^0 


Dkto, - 


25 28 301 
25 28 28/ 


-80 17 45 


Duddnr, 
Goranf, 


25 34 
25 27 2 


79 36 20 
79 34 55 


Temple, f 


9» 88*95 - 


80 ir^ 


Sooogra, 


25 20 30 


79 34.20 






Koolpehar, 


26 19 20 


79 3€ 30 


Mattiiklltd; V 


2fi »2n 




S. angle of Soo-l 
pth Fon, / 
Ditto, ditto, 


25 20 8 
25 20 10 ' 




Ditto; *^ - 


25 26 28}. 
25 26 30) 


80 7 4.5 


79 4^' 5 


ChonrfoniN *- 


25 21 41 


80 9 86 


Ditto, ditto. 


25 20 8 




KttdfM, 

CoDflS&ixrtti6\ 
Ca]^Eiw,J 


25 19 ^ . 


80 11 5 


Chircani Fort, 


26 24 15 


79 43 


25 18 32 


80 16 35 


Ludowra, 


25 25 56 


79 36 65 






Bumbtwn, 


25 23 26 


79 41 16 


Kyra. 


25 29 37 


80 3 23 


Kurara, 


26 20 37 


79 46 50 


BunMF^fft, 


25 21 32 


80 5 30 


Pulka, 


26 15 57 


79 47 


Herdowni^ * 


^ 23 38 


80 6 25 


Salarpore, 


25 12 50 


79 4B' 15 


Akbai, 


25 30 29 


80 10 20 


Bunra, 


25 9 49 


79 49 10 


Serowli, - 


25 33 1^ 


80 11 40 


Sirinugur Feirt, 


25 10 13 


79 44 35 


Achroun . - 


25 32 4P 


80 13 55 


Bilkie, 


26 13 30 


79 43 20 




26 35 45 


80 14 35 


Sallut, 


26 17 21 


79 41 5 


Sessoto, , >* ; 


^ ad 58 


80 13 


Atkowa, 


25 24 6 


79 39 


xs^r^.- 


25 27 41 


.80 8 30 


KeUowa, 


25 25 54 
25 43 16 


79 27 40 


25 35 28 


80 10 


Amood, 


79 37 40 


LennnpiA, • . 


25 3^ 20 


80 37 


JelaJpare, 


26 61 80 


79 45 46 


Lidar, 


25 37 4 


79 68 45 


Murgong, 
Calpie Fort, 


26 68 50 


n 44 16 


GoAiidi, 


25 36 


79 55 55 


26 8 9 


79 42 30 


C<Aa|3*;.,r*i- i(t 


t^tl 


79 53 55 


Rajgy^rhj . 


2a 18 24 


7S 36 16 


Put^, / - 


79 57 10 


Oreah, 


26 27 46 


79 24 45 


KoniAM jh'J 1 ' 


25 34 4 


80 1 55 


Ajectmul, 


26 34 


79 1^ 10 


a* '^: ' 


25 95 14 


80 ^ 65 


Buckewur, 


26 40 O' 


79 3 60 


*J 26 47' 


80 1 15 


Etayeh, 


26 46 30 


78 62 30 


Kobno^li^ . 


U$ 94^ 


to 5a io 


Jeftwuntmagut, 


26 53 


78 45 80 


BUbai, 


25 21 11 

*a5 iji 3^ 


72 51 50, 


Moo^yd^r, 
Shekoabad, 


27 2 12 


78 33 50 


Mahotm; - ' 


76130 40' 


27 8 27 


78 27 26 


Emilaib, <?.. 


i5 27 40, 
25 24 40ivj 


J^^^ia.. 


Ferobibiid, 


27 9 


78 U 85 


Leelwahee, 


79 67 35 


Eatimadpore, 
^Candbwli, 


27 14 20 


78 2 30 


Kotaii,lb^ 


TO fi^frlt^' 


27 19 12 


7? 45 30 


Gah]!«^ 


i'i•l^' 


W^Ji^-T 


Dbo^e,. 


26 41 21) 




Kunain, Isi, ' 


79 62 55 


Ditto, 


26 41 20 V 


77 44 30 


Kakun, ' > ' •^ ' 


^5rl38 ton 


79jm ^ 


Bittd^ ' : 


26 41 19) 






iii?"' 


79 45 ho 


teT'-' 


26 24 ^6 
26 13 54 


77 U 80 

78 17 40 


KanuU, 


25 32 54 


7a' 40 10. ' 


Blehut, .' 


26 10 9 


78 26 66 


Kanaiia-aC, 


25 29 40 
2)8?'30 15 


79 52 65 


a^J'^ 


26 9 68 
25^ 3 . 


78 43 30 

79 13 6 
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Capt J. FnnkKli m ^O^^Qed^p^apkicai Positidm 



ilsdtdEJ. 



CfaicaSi, t;; 

P^eifti : - 
GohtfiV • - 
DohnU . - 
Mowaband, 
J^tpijte, 
DAlttii^ • 

Lewa^ .,,. 
Borwar, 
Rodi; 
Tikoiseali,. 

IKdort, < 
Punifftrl, 
Nowgong, 
Naterra, » 

Mulku^ 
Chatterpore^ 
Dfittdi - . 
Ditto, 

Cuncooah^ 
Ditto,' ' • 
Mui5V)a4i 
Derwar, ; 
Dhto, : - 
BoopBow)pl, 
Nekpor*,; - 

Bori,' ' - 

Choirk% - 

Pqpntoc^ 

Teheia, 

Lqciioif^, 

Hybetporft, 

Ditto, 

Choorian, . 
Ditto, i 
Indrotta, 
Nagara, 
Bugari, 



r-- 



Ditto, 

Killawm, 

Ehope, 

Gotewra, 

Tellowa, 



iiLitltude. 



» Its 45N 
<25 40 54 
<i& 24 15 
•25 17 30 
?5 11 65 
25 8 25 ; 
25 ; 4 54 

35 7 36 - 
.25 U 15 

25 16 22) 

36 16 20 j 
35 16*52 
25 14 53 

11 42 
25 17 62 
25 16 15 
25 14 21 

U 42) 
^5 U 36/ 
25 41 55 

25 17 10 

26 26 11 
26 27 43 
26 28 35 
26 27 30 
26: 2 47 

24 56 32 

24 

26' 4 20 
26 19 54 V 
26; 19 61/ 
26.28 30 
?6 2$ 27 ) 
?5: 28 25 f 

25 2l 12 
25 27 36 
25 27 
^6 24 25 

25 15 11 

26 15 30 
25 10 31 
25 20 25 
25 29 0> 
2Sj 29 2/ 
25 23 3 
2^ 
?^ 

25 8 57 

26 7 46 
25 6 29 
21^ 



56 32) 
55 31 S- 
55 29) 



14 23) 
14 21/ 



.^»^ 



25 5 Oj 
25 45 
24 58 50 
24 53 20 
24 54 50 



ijon^ude. 



SA40>B 
79 ao 55> 
7» 33 A»: 
79 42 30 
79^40 30. 
70 38 20 
7» 38 6' 
79 35 35 
79 34 55 

79 32 25 

79 35 35 
79 «7 40 
70 37 40 
79 26 10 
79! 24 35 
79 25 15 

n 22 

79 28 50 
79 21 30 
79 28 20. 
79 28 55 
79 30 45 
79 36 10 
79 39 

79 33 50 

79 20 O ! 

79 22 15 i 

79 21 30 I 

7? 18 .10 ' 

79 19 10 
79 22 15 
n 24 0;! 
79 22 50 ' 
79 16 5 
79 19 30 * 
79 19 25 ' 
70 14 30 : 

79 21 30 \ 

79 25 ! 

79 20 85- i 



79 26 60 



79 27 60 

79 27 25 i, 

79 35 10 
79 36 40 
79 37 5 
79 42 15 



©CACfe. 



4 i»i' 



Brfipo**, 

Laiiinil,! < .. l-j 

Ddhuita,' -' 1 
Ndrtirdta,':.. vr 
Mdt^o; • * 
Pirira^' '' - •"* 
Kuobowra^ , 
Choorara, - 
Kmija^ . 
Hubseahlul], 
Jattkrte, - ' 
G(ikar«, 
Checara, 
Beerbai, 
Hybetpora, 
Burgong, 
Kidaitr4 ; - , 
G|^rwy;e Fort, ,. 
Buarwara, . "' 
Pato-a, - ' 
Tooki^ . * . . 
Jel*ak*r, ; - 
ClMDiH . - 
£talia,i •> L.. 
Pauleys, . - , : 
MagiiDte, ., - . 
Bogohra^ 
Dumrf^ -c 
Roypore, ' -t 
Jugr^po^eJ 
Duf rapork; j ' 
Sirsa, -| 
Utterchulk, 
Suliseimpore, 
Dewunporo, . 
Gopolapbte, .: 
Gohutt, . , - ; 
K7toa^l l^ort, . 
FTciko; ' - ^ 
Jaggermapi- V 
^t^ Fflit, j '. 
Sind«u0 Fort,>j , 

.-JFoTt, .; i)} 
Bcgr^i ; ; - ^, 
Bi»dpba^prt, i 
Sftbegso J^irtyj.; 
(^€arfe.3fort<, 
Koprs^nda, . ./, 
dtmgha;'^' .t.ii 



£Ukk 



Jaloun Fort, 
Lona, 
Kurra, 
Deraotee, 
Kyra, - 



t^ttide. 



26 



25 



Stf 51 12N 
24.52,55 

24 1^ 
2» S 36 

716 
1 33 
€ 8 
6 10 

25 n 30 
25 12 44 
29 19,32 
25 17 14 
25 15 3 
25 19 12 
25 24 46 
25 36 ^6 
25 88 3 
25 40 

!5 40 ^0 
15 ^4 50 
25 45 48 

25 36 20 

26 40 
26 43 4^ 
95 44 50 
S6 5 54 
26 10 39 
26 121 12 
m 15 51 
26 ISJ 49 

?6 22 n 

26^ |3 
26 18 ^7 

26 23 ^0 
[26 25 7 
26;ajj 12 
^18 29 

26 20^0 
26 55 2 



f! 



^^13 



^6^ 
26 35 
26 3t 
26 20 
26 g7 
26.44 
^26ULa 



26 9 
26 7 
26 4 
26 1 
25 56 



35 

56 
39 
54 
2L 
45 



20 
25 
14 
13 
23 



fbongitude. 



79 
79: 
79 
79 
79 
79 
79 
8 
9 

f' 

79 
79 
79 
79 

IS 

70- 
79 
79. 

IP 
79 

M 

[79 

79 

9, 

I 

T9 



M.79 
79 



30^ A51I ! 

aii35:/ 

3l40i 

20, 15v 

M^jrs : 

9.35 i 

5j5^i 

^45.M 

%% m: I 

12 .0 
7 <J:' 

7M 

iU 36:: 

27 45.; 

26 V«; 

3t J)fl 

39 0^/ 
i2 IS. , 

27 55 



1 

78 
7«. 

7d 



St. 



:2a 






17 40 

16 45 

17 16 
12 5^ 
15 3l9 
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4B 



^&JLCl:. 



Ijadtude. 



Niiddittgotlg^ 




Braomi,' » .< 
Siu&pier "Port, 




Ixkhif^iu^K 
DfttoT * 



[i6a liiii, t 

Dhit^' old V) 
TprC-daOed t 










agMH»orti- 



»i at 

2d d3 

^ dd 

% 6 

9a 6 

95 67 

96 62 

25 61 

26 49 



30N 
32 
45 
.15- 
42 . 

:2o 

59 
571 

52/ 

25 
58 
41 
15 



25 47 3 



26 43 
86 41 



43 
20 



26 36 36 

25 40 

25 60 

26 1 
26 1 
26 69 

25 69 

26 2 
:26 4 
25 64 
126 M 



25 40 

25 40 
125 40 

26 37 

25 30 
26,16 

25 10 
46 1# 

m^ 2 

86' 

26 i 
26 1 




44 
50 
46 
52 
25 
10 
26 
651 
52 j 

20 



6l 
37 
21 



54 
24 
10 

'46 
0- 

30^' 

311 
33/ 



iMO^nde. 



79 

79 

79 

79 

79, 

79 

79 

7t 

70 
38 
79 
79 
78 



16 ,6^ 
U4^ > 

9 30 
II 

a 46 

3 25. 

6i^. 

58 25 

1 4a- 

67 20 . 
\ 10 
6 30 

58 0. 



78 55 65 

78 54 36 
78 46 25 

IB 47 10 

78 46 60 
73 51 30 
78 61 
78 44 3» 
78 49 63 
78 33 46 
78 39 5 
78 44 6 

78 30 50 
78 31 60 



78 24 66 

78 3 30 

77 39 5 

78 14 25 

78 6' 6 
78 2 26 
71 69 

78 2 65 

77 6^dtf" 

78 8 4^ . 

78 16 SO' 

79 }2^^'^' 
4. 



ji*m(±^ 



GdcfiraiK^ .' t 
Chipp»iev 
SiiiraFori, ••- 

Jafiroim Fort, 
Mbhui^AFort, 

Damno, - • ^ 
Great> Earree) 

Serkunpore, • 
Chawbirji, 
t)ei!goafa, . ^ 
Teary. Fort^ - 
Nygoah, 
Goflaira.Fart, * 
Bngwa, 
Gpolgunga, 
Ditto, 

PfihargoDg, 
Boodhour, 
Calpee Fort, 
Ditto, 
Dittos - 
Dittos . . 

Ditto, 

Bejour^ ^ - 
Mahr^ygunge \ 
Fort, / 

HeenapoTf Fort, 
Ditto, ditto, 
I>urmpoi*a, 
Sundnee, 
Seelone Fort, 
Behelrwaro^ 
Jeitpore, 
Burwara, - < 
Mulhara Fort, 
Dergong Fort, 
Mahobkant, 
GJeroK, 

Gwalior ^ort, 
Kjtah, 
Ditto, 
iMttd, ' - 

mtv^ ^ - ' 

Ditto, . ' 



LAUtude. 



^iiAii^tude. 



60 14 



24 37 35 

24 35 11 

24 22 25] 
24 22 28 j 
24 84 57 
24 46 15- 
24 41 12 
24 27 41 

24 22 51 

25 ^2 30 
24 84 

24 26 49 
^5 20 28 

25 5 3 

26 14 2 



79 7 iO^ 
7^' 48.40 

7* >6 30 

78^39 45 
78 40 
78 39 46 
78 61 

78 51 5 

79 2*10' 
79 6 16 

78 49 

78 44 30 

79 4 
7» 9 30 

79 21 30 

79 24 40 
79 24 10 
79 31 



79 42 80' 



79 28 , 
79 19 55 

79 12 6 



38 
40 46 

48 30 
40 10 
«0 30 
di 10 
17 40 
16 36 
22 16 
19 26 
4 60 



79^ 40 



!' ■■ | J 



■ki^MBI^MMai^H 






.. /i ..i 



• J1 
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44 Capt. J. Franklm''8 Geoffrapkicai Observatiom in India, 



1817, 
Hay 1« X«&s4r^«d ti^i^ of&dar 



Observations Jbr Longitude, 
41 UM^^w") 



^ M. and en4 of dittD at 2*» 3(K 571" !*• m. Appa- yLmgUude^ 
* ' rent Time. Latitude of the plaiSe of DbseiVfc f 



1! 



;j .1i#ir,il5'5Vai^K. 






* i 



f ') 



June 4. Qn the same spot as above, observed emersion of 

i JupiterV iBt sateUlte with a Bollond's 3i fj^et 

re&actor, power 130, weather clear, .... 

June 6. On same spot, observed emet«ion of Jupiter's ist 
satellite, with a DoUond's SJ feet refractor, 
power 130, weather mode^te, 

June 2?.' On same spot, and with the' same telescope, ob* 
served the emersion of Jupiter'9 1st satellite, 
weather clear, 

June 2^. On same spot, and with the same telescope, ob- 
served the emersion of Jupiter's 1st satellite^ 

weathet a little cloudy, 

1819, 

July 1^. On same spot, and with another t;(elescope, though 
a boUond's 34 feet refractor, observed immer- 
' Mon of Jupiter*9 1st satellite, weather vesry 
dear and ravourable, observation perfectly di- 
stinct,. ; .' 

July 27; On same spot, and with the same telescope as 
above, observed immersion of Jupiter's 2d sa- 
tdlite, weather clear and fevoui^we,....; 

Aug. 4. On same spot, and with the same telescope as 
above, ol^rved immersion of Jupiter's 1st sa- 
tellite, 



>f . T^ime 
uti^laeee^ 
observa- 
tion. 

'«• ' r , 
13 8 15 



7 36 62 



13 21 16 



7 60 1 



13 3d 32 



B 5^36 



if. Time 
wich. 



7 50 11 



^y 



2 18 56 



8 iU 



6 32 



8 91 36 



3 98 9r 



11 Ot 4S|.8 33 §7 



LtmgiHuJU 
617 &< 



17 5€ 



6 17 57 



6 17 6« 



6 18 1 



« 17 6« 



« 17 56 



3. 17 69 



Meak LoNOiTvB«^.v...4R.I7.6Mi,i or 79° W ^3^* E. 

. TJhe above ob$ervaM,ons for longitude w^re niade at xn^ Bunga- 
low, in Lat...25° 31' gV N., bearing N. 50° W.^ and exactly ^J, 
fudoDgSypr.gOO yards, distant froq^ th^ centra of th^ village of 
Keitefa* If, therefom> 26" is added fpr, tjie m^rid^ia^ (of , t|ie vil- 
lage, the longitude of Keitch will b^. W\9&.?k% ^»,ti^3.ol[v/ 
tabedfrom astronoipicftl observation,;. .and ^h? K^^^^ Q^,^^ V^- 
gonomeMical i^^ecationa brings it opt,f79°,2y.4(y^JpV^.4i^eiii^^ 
onlyjonc^econduj. - ... . ... ,,,..,,., ,{,ij '..>; -^ ,,. „, ^. -^..^ 

- I cpuW $ulowt fn«OQr oti»ep: (Ob|^p«rf^^i^s^f5>f ;}oi3|gitu4^ whic^i, 
ftiqpnroxiinate very doScly to tbetf e^HUs^.^te^pejc^ qy.triangul^ 
tion ; but, aa the position of ev;efiyi,p|^f pc^^ntif^ad in the above, 
Table iram ddtominadby.tbe §ani?#f^pf.Qp$^ip^ U .wQjfld 
be tmoumberii^ your valuaUe p^ges,^ np x^^f\fi purpqse^ par- 
ticularly as the results of the protraction already given opposite 
to each, are undoubtedly ipore accurate. ^ 
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^^lit. III. — uin Eska^oftthe CompasiHaiPoftkenJwneni M$Hh^ 
(^ Vaaesy cornmoijlj^ hmwn bg the, Twm. of J^rv^caff^ ' |lead 
l^fof)^ ^e Boy^^ Society of Got^ingen. Jiy BrofesaorHfAUs- 
nMmsm) Con6li^<kd irom Vol. XII. p. 368. 

.^/c^joN II. Of ^ Compogkion of Vases^ commonfy calied 
EtfiiAscanyirkdetaU, 

X. Qrialities of the MnUrials. — jL.HIE vases, described ij^ 
. jtlj|e!pf^pe4ing section are formed of a fine clay, which is impreg- 
nated with iron, and consequently reddens rapre.or less by th^ 
(. a^ti9^ pf fire, hwt, whose qualities differ in the different varieties 
f^ those vas^. 

The finer substance of tfie better sort of painted vases, is 
that of which the vases with a simple black coating,- or those en- 
' 2Ufelysb|iiK)k, iM'^>CQq9posed, the specific gravity being in propor- 
tion to the degree of fineness. The whole of these vases am 
'.iaderd.^veryil^lU, but more especially the finest kinds; and in 
them also there is considerable difference with regard to this 
' -qfiiBi^^t The rases of Nola seem to exceed the rest in Jligl>t- 
'^n^j^'^and by this general quality in fact, the truly antique 
vases may readily be distinguii^ed from all imitations of them. 
^^^IfTOii diffetdlces are also to be observed in the col^mr of 
tlife tiii^tdials. Id the more valuable kinds, it somedmes ajw 
jirbocft^^fto^ bribk^red, but its most common ',tiht is- yeU^wisb^ 
rtfll ^tn **ftte* cbirs^r kinds, the cbiour of the (d% is usualljr 
piter'ftlin'ii ttibse of finer textdre. 

t calAntit,' however, a^ee >^ith those irbo are erf <]fAnion that 
a^M ^1^1^ hks ^htetk add^^ in order to increape the imesMitjr 
of the colour * ; for this reason, that the internal tcolauriof the 
^M agr^ ''^"tk^XfWtlh tl))ftt^sKi% (iiMerved.^ti:ferrugiQ6u8 
clUj^^kt^liki i!t)n/dilr^e^4he process of io2^ng^ and the frap. 
tbteknr^'ejdlibiM^'l^ii)^ ,- 

^'ia M itU^^§^tli^»»'l(% fi9lte^k)g€b^ti»rptt#t^ nor hg^ij 

• Antlquit^ Gaaloises 6t Romaines, par C M. Grivaud^ l86t, p. fST. ' 
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tf Pi»£ Hautoipm cm iir. Cb»t^^ 

Uen taudmbctined ctthcor of clfiyui the aatui^Ustateyiifutdiad 

The colour of those vases which are decidedly hlsktk^lam^ 
^lAthdu^dotbt^ %eeil ppvfiticed.by the adiinatare «>f tWitmr hXkck 
^B^asUrnkq, And/ not by tfaetaatusal joclouticd- tbetdlay^ ;or li^th^ 
xiaskamoi i^oovKrsi -Upbn keeumte ^eioimiiiatioii^ yellowidi {sa& 
tocbs^t together wkh snialK blade sSiiiHrig grains, arodbsepyedia 
ihe bladk)nias6 ;f yfvtim whieh it may besupfxised^ that t^ snhd 
ture faks Bot always beeii perfectly «quaL The celebrated .Brdm- 
«jbi detected minute scales of mica m the substance of th^ black 
Tases found in the ancient sepulchres of Etruria* * .• ^ ,\\,.'^ 

According to the chemical awalyais- of Vauqudiny a handred 
parts of the mass of those vases ueimliy cklled Btrusdm^tooiD. 
tiduy Silioay 53; Alumihaf 119 ; Limey 8;^0xide ollroit^ ^^^ 
This^uaritity of troo^itniay be neiharked, is ^ingnlar^ aMia 
prob&My iU)t sd gveat in the whole ^ tb^s^irases/. > » •'; «;<> t 

S^ Ckmformatian cf the Va$e^*^hi ifascsncottowniy jm&ii 
led Etruscan, seem, without exception,r;tQ i^MPe^been/ moyjd^iil 
on tfa» wl^eL|.; the inrioition «of w^h iv^iWidiontifdou^ of 
the gre^^sV antiquity, as b^s lately been iagemDi^lyrdemQii- 
fitmted bythe hivcat^tions4>f my fneiid ]^iier\^u Tbal.t^ib 
^hok^ tbesef yha&B- were in reality fenoedrfby^lhe^itb^W'^ 
peaiB 6>'be>piibired by ihe^foltdwidg* cfmsidwatioiisistl. Bft^mti? 
ndr.oyKTt fbinn^ atfd'seeii^io 4bem, bilt.Biich as-casf bepv^dile^ 
■by tihe -w^hefel ; no 'vaies of * such a form as to^\ pr^fsenicia^i^^ 
ittttfaeirsfminavense' secuon, orexlufaitiBg Qtber.curvi^f dexiftlui^ 
.&6brfthe< circfle^ which could <»ily be product ibjr theiii^.tif 
lanEoulAs or othbr niea(n&; 2l BeGatise^tncest^f* tiffin whibelfofttti 
biDcuiycspBtially ottthe inniereurfteeiof ibefVaato^.^SjiiircHtas h^- 
neathy da the base and Wothee pai^'toot^tocatefuUyfJVipddM^ 
^ the rest. 3/ EedUue,' omithe j6|facar iiattd^ ikninarkA ar^fevtr 
^EbakrmSi^ IhMk^t^lffibh'it migbfbeibfecifed^ithattthas^ivatos bave 

'— ' — * ' — — ^ ' ' ' f "^ I j ) ri m r > I ^ t ' V ■ | - 1 (' I r .^ I r »i rv , 

, J pir^t letter, a4^^^to^»J,.^^^^ 
Antiques, iii. _ ^.^ . . 

§ Dic'VorhaileEu^opaiwherVolkergCTch^^^^^ ^ " . i>i..?aT 
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example; no seam^i]rflBohidi^'il^|eii^«[^:itvokl 

/! affJb»8i<tfe iUffitJeiclte ^fltCtntitdy! shaped. TbcJ ibltst bhid^ 
«d^Ifidl-mAlAe^)greite8t<daDe;'alld ornimaitl^df^mh .pMitk%i^ 
«K{ dxfwt !iiv tbeiti. dhneiiEioiiv^ widi . th^ai walby«]pd aosoukitli 
flbffses^^luifiiig.-iid'XDarkft of tbe ^sirh^l;- fifom inrUi<^< itsin^ 
faericoa§dctB]:^^ -tibat^ aftei* the.vases bad been fbrmednirf lUe 
^ritdS, liaifte f fifocesste had been' adofKljed iok ^smoothu^^d^ ffim- 
Im^ p^riikps^not^otiHke' those which areappHed b3rfHir^'a#m 
potters to the^aanBipiii*pl9Be. • - .: . . : ". » , , .; . , 

D.-itrsriuineccssipry for u»ta enteriinMJu^ platedpton'aftiiU.ac- 
ooimi^iaf'>tfaepa]}ticiilar. ffmaa given to these vases^ as' they havp 
Detf dascHbadiaiid>delin£ated wich ^uffioieiltacoyjtaigr, ia ffioay 
mitkm parrtbe'^ficdijedt^ I Xfae' vflirkstjrris: pot 'lesa to: beadibtt'^ 
than the elegano^ of the &)nii8y akbough. ia this respect abo 
some differences are observed betw^n the more exquisite vases 
and thwevf^inftxrior tjuiiUtyf betwecfn theOi^ecian vasea and 
ithbkeofiBtrubean^gin. : * . 1 

^i AittoMit^ tbrdim fbrms, four pmieipai'dasseisof Tasei'may 
4K»cfo&ngimhedc'^.'f%ialEf^p^er%r^o^r^ They difier^great- 
^iimiSe axid^^^r&m of patts.' The intmth it^tbefe modi 
-g^a^tihaiV'fh^ idftmaeter ^f the body; or kr<of the sion^ sLtfe^^or 
4ftfldl%Sl iln^tlnfiinakiaer, it j» ofti^ntfarnisdiied indi^r i^ich ^i^ 
W>«Ftol|iieip or fuiuid-lbaped in'ooess. The bodyivilimaily 
I#¥»te9*k)tf^appil3adiing to ihk ibrm,- or beH-«hap^^ for^etd)^. 
"Ssks^f'^t^if^'^mtAi^ forms' there aire^ hewe'Vier^ inrnmssi'aUe 
'kaiJicitieKft "^ftd^oodouTieitber simple^ or ftirttiftbediwdthifaaadM;,^ 
sCHwIfidf^theitt atertipo^ or three^ oi^ somelioassTfiitirpaii& (these 
^Haffixcd^tD,theiiips!o>''body^. erk^ tl ^tkB{YM^e***¥& 

!|ybajr«oi^tiicbiyncaM^nRrtagl^r^^ iibe amci&Hti^ »(faisfa;are 
iMsa^iftdrmsfaeit iAdi;{k 'skdgieoUandl&^^f^ Vasd ung^nHriiij 
"wi^ «pioflg>a]iflrrted}i^MD«^ jifW^pm betj (GbMaify^hidt tkske 

^'^Tb^r^^We^tfertaft! ^jtet§4tf «vi*3^^M<* hatv^^ttcjt beett*8r&ed 
along^^tfi'fc^^gAd'^ tiffifti^^fe Whedi;^ btit feaW beeri ma8B^^lpi: 
rately, and afterwards joined to th6^fe6l^.' W ' tfife Itiid ^are, 

nished; S^ A prismatic base, instead of the common roiini 
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48> Prof, IJpj^s^iin gn th^ Comp9^ioft qfihe Anwnt 

ope. Thi8> j^Q;¥fV€rvi^^veJy.r^r^0CR^l3n9I^ 
seen ^911 inst^n^eeqf i|;,in %y^^pf .Gr/e^^ ^rigin^ iQ,th^J^<;]^4llt 
Collection at Naples. In the^f^ pjai^^s J have found i|f/iftdic^^r 
tioii of their having been formed in mouW^; ibjE^i^j^^fi^iijKilJI?!^ 
excieptioix^ to have been ipade by,tbe.Mn4^a(ldfku^ru|go^^ 

3. Composition of the Plastic Ornqm^nts^ of Va^fjs^—Hl^js^^ 
pi^tic ornfiments which we find upon yases,..have^b|i^ .jp^d^^- 
by the wheel, or in some other w^y.. Qf the fp|:i]pie^ ,(ci|)fl|v 
are all those simple ornaments^ whether raised oj. ifnpr^^d^^ 
with circular outlines, which surround certain par|s pf vii^^s, ^ ^ 
for example, the upper margin, or ball of ,tlie lid,, which Jjiay^,, 
without doubt, b^en formed, in a way sinyiar to tl^af ep|p|Qw4o, 
by our potters, by mpans of certain instruments. . j , ., ,, 

^o thp plastic ornamen)^ qot prepared, t^pon ih'Qvr\^^y,^^^^ 
loiigs the raised work, which is sometjmesj t^pugh rfti;ely,,a^ea,. 
in the principal part of vases, and more commonly pji the Jjt^ndji/^^,^^ 
Some black Etruscan vases, preserved in. the publipvoqll^^^^ 
tion' At Florence, are furnished with raised, prnameqta oj^^l^^^ 
principal part or body. Two large vaseSj of elegput f^roij^A^^,^ 
encircled by vine tendrils. Others of them have raised figures 



o 
b 
b 
d 



Di 



for e^,i^^%,^are.tQ.b^4;|l^^.Y«4jb.t%aJ^^ ««I»H diiaaB*. 

ces are comq^ipaly |Spi|6if)?riH\Qeia«i^ 

heads or figures of ha^les, for e|t||fipl9^iii:t]|t^sMie^»ie,jiltf* 
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*»1Wikfef W^fexi&TM^ Hnei1ii^tTi4'saii4 pa^ 

tok^^otJ always the same dimensions, tri the' later TOttery-^ 
irtJ?li^iif HbAtWi'^cirij^fii' dn"^ toiiti^aiy, 'the use ot mWis Wy 

Im^Wttictf *6HfaHlWitt''afe6 so&fetimes occur, especialfy In Ae 
Uack Etruscan vases. They consist either of impressed Knes or 
^^ OHiiVnents of this description may easily be^ formed by, 
iniitruiQents similar to (hose which are used in making seals, 
.^^'a^teteh^es, how€rver, often conspicuous in those ornauenUi 
Hl'^'ffife'*Sfti4ie Va&,' appear to me to prove that they have not 
fa^i'fiiiiAlfe ib this ^ay, but by means of a hard stilus. In one 
pftH dip the ornaments, for example, the 'number of dots is great- 
e^'ttlttr^'hi antother, or the dots in one row are a little nearer than 
in another. I have irimarked the same of the letters whfch «re 
8dttki£te^ ' seeii on 'Grecian vases. Upon examining th^m, it 
cfeurfy appears that they have not been inscribed by instru-* 
ments dmilar to those used in cutting our seals, but also by 
mekilS <tf the style. ' Among the Romans, in later times^ stamps^ 
ot'^eab with elevated letters, as on coins, were very fi^equentlj 
iii^MviS^ upon earthen-ware, such as bricks, vases, and lamps. 

<*. 'JBte*fei^ d^ tT5«*^^.— *rhe whole of the vases of which We 
q^ttd^' aire baked, but in different degrees, never more, and 
gAieMH^rtete;^^^ oilr best pottery-ware. "According to the 
oMbft^ ttib bdl^biritedC^p^/ which agrees with the aboye^ 
tM^4i^^i^>^ett fiA* baking may be estimated at seven or eight 
dtfiCt l Tftr W^i^wbbdV pyroineier f. We never find the argil- 
knidyUiMrcdirirdted \h6 glisiss, nor the smallest indication of 
ii^kiti ^nkt ^ttmi*, th^tefi^, any resemblknoe to the stone* 
w»reof tfaepresBit day. ' 

Wiik^ti^^^iail^i^^^M^^ uffiV^t^ty mbre^yiecl^fm the 
colM^/Md^^Hl^lrtte^'1^ are enHreTy black are tfce 

k«ril fcdtecfi^ Ite difllitot ^^gre^df1)Abg beitig esthnated by 
thfe ^difl^Mldi ftt'^fiitfdil^ ibuntf, isA potb^tV \ the fatter of 

^---^'^ ^}^ '-'-^ i->'' . '■ ' '•'■^■..- .3 -(^ ^^ -'^''^- • '^ ^- -^ 
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, so Pjof, ]tfou8inann on the €omposkwn of Iftt w^iMim^ 
ifllici^ w kwvn by: the 4i%Wt 4eg?»^> in .Tfhi* th^ «?«? jb- 

It is the general opinion of all who have writlen cm ^^jfsimiT. 

position of antique vase^, aucb aa'Gmi^i^.% Bqwif^ Hiy^t, 

aQ4 '^^<> §5^ti^at; ^ pwM Tft^ of antjiqfiiiy; have b^ inaxuK. 
. factured in the mpae mawer as our foer ippd^m pott^-^faf:^; 
, thait after being fir9t baked, the paint^gs have b^p.apfd^, 

and the wbqlcjsuhflaitted ag^ to a greater -beatr: m: : i 

From the vase^ themselvea we joa^not ppw le^rn^ wj^6tj|;i{^ ^ify 

hfive been once or tvrice baked ; but frqm any i^ye8tig4|iof^ 
. with regard to the nature and compositioii qf the pa^tjii^0^jU 

seeins to me more probable that ,the whpl^ have b^^.^s^Ofe 
^ strongly bajced, by which they have, i^sqv^re^ ^c^^eogspiifj^ 4^ 
, gre? of hardne3s and . fine^^ss5 apd.at the same ^&, jK^^ff^^ 

l^eir porosity, and that the colpurs have; a^t^]:waEda beefi.qpm^ 

ovjer ibem by a lesser heating. t,;> 

" 6. Compo9iti<nh of the Patn^9^.-;-In a di^qui^Uop^ f;eg{)f]^ 
*iAg theipqde in wluch the cploura mayhavp ^n .a{qp|lif;^ 
^e. ft)Uowing subjects demand inyes%^qf ;-rlt ,Tlji?. ij^^yfp 

of the fugments; S. The mechanical mode in wliich they ar^ 
,J^ on; tft. .Tbe^qjiCTi^ticms, used'fft^ t^cpigDnents ,havejj>ee^ 

: applied.., .. y , [ •..,; ,. . , ; .,_.^^ 

Noufof .thevaa^ are x^verlaid. with thf ivitrpufi 8|is^|]|9)i^nfp 

\^hlph.we oalL^A^tf, either joined ^th the ^]wiBfi^oi s^pffjnE||^ 
^firom jth^D5i. Th? va?es w;bich. aure entite^y Jd^k, b^yernQj^^^- 

4pg.clifl^i5eRt f^om.t^^ mass, and the lustri? of thci ^r£aq^^^^|^ 
., dpce4.l^y the subytai^c^ pf the va3^ it§el^ as^ w^ shall. ^M«^t|y 

§bpiyN Otb^ iffses «;e fiu^jiish^ wi^ a §iipplg \^Y ^^^^^ 

which^ however, has no resemblance to the j^^^. f^ ^AP^ jimffoei^ 
^ if^l)^i^t is^fV^ Bke ^9^^%,.^ P<fliWt^4 (XW^Sf e^feer fihow ip 
^ cfirtwi.' IWt3 Afiwifyce^f ; b^e^ jhy^M, APf^ » j» >» very, th^, 

.. ^'.iuit.^^t^ui, fitRpj:p.p. fm ^ : ,,: . 

X BoetHgerUGriec\i.V9asxigff0Bi^J^0^iV^ * ^ 

n Jbrio, Who ^ made very accufMe observations regaWing^ the^^^tfe^^^W 
tises, gptlj compares the Mack v1uaiis^^<fliCWa»trt!f I^JkXfinrili jP^Ai'^V > ^ 7 
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pcSEheWI;' YftHiwI^-fike ccatil% of tkiy^'by^iMhi^^ tb«'4^doiiP^<»f 
the day ts h^btened a little^ so as to have a dusky oT^aric MKk 

}M8ifi i^ V§ry tomthoit intbe' p^tings of vaste. Ottler ooloui%< 

. ''^nBH)M(^ cokmr^ l^tt^ot^, we sbatt ^Mdim first, m beings 
of all things connected with vases, in so far as regards art^ tb# 
fMk irtyrthy of accuitrte blVestigation. It is tistndly of a-pitehy 
rifltj^iJo^etinilEs^ssing into brown, or, when thbify ap^i6d,;api 
petSHig^ifen ^ta cxiffee colo^. It seldooV pMSetf into livid or 
gjWfti^' which t have observed, however^ in Mme vases oS -tiba 
A^yr^iffitie ^d^Boma:n ColIeetioni». The lustra ^ the ookmris 
iiF^iaSSAs de^ees of brightness, somediAes it is seonselyappa* 
tt^Mil£t% i^ays-mbre like that of vard^ than of glass. In 
other respects, also, the black coating-is-idw^^^ dissimilar to glann i 
when minutely examined, however, with the microscope, it haa ' 
thfe iti^p^ttknce of being flised *. . It b bf diflb^nt degfeci of 
iMiiicfllAbs,. 'sbldom so great as to be sensible to the 4oucb/ TIm^ 
bUrick' codting is firmly adherent to the surface, althodgh it does 
hA jfHibei^^ into the day, nor is* conjoined with its p^ulides by 
tfS^bH.'*' tt§ tbdh^ooff 15 firtner Hi the finer vases than.ia tbosa «f 
coarser quality. None of those cracks or fissures are' "seen ;m. 
i^S^iS frequently occur in the gUuse of ^orthen-wati^ f* It is 
W HNfliaiH^ %y ^i!^ ir^ any other fluid. I ha»e Mposed frag. 
'JlliaStlr'&f j^tMvdse^ (bra lon^ tittle to theaetibn of ai^i&afld 
WBxU^^iji^Asl'hyit never observed any ^^ produced iqibti 
^^S^'-^ft^Mel^ sii^hs a ixmnderabie h^t 'wiOnMii ii^i^j,;; 
*«flS%4iii]f b^ t^kpbsed ifer a long tinto to* the UoWj^ withtittt 
vci^ietijoiii^ ^^^ dnidhtt ch^e. WhMi ^»t eoMeiii^'flkiiie 
Wt'iJiycte8i;6xl)b<d ^ bf the paiiitn^ tbt some tinij^, IheOrm 
dUikMBL that'iti^i^y^tpAi4^ ^f l!h^ cky^i^re C(»v^red.ov^W^ . 
A'Hbdc' eiSiaH^SSSn ; tfdtT canndC^yv^h^dier tfais^e3dIahltIo^:b(B > 

* That the black coating has the appearance of ^asion, haft beea Ju^ ibserv" 
' t Boeitiger'a GriecL VaseiiiemMe^ 6b. i. Heft; 8. p» !^'7l*— J/t^ii^efl» Feliit. dea" 
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57 Prof. Haii3mann on the ComposUion of the Jncieni 

pfiod»cad..by a au];>lination of the pigmepts. Tl;^, .l>laptc:^y4!^ 
iii^;i» soDQetuxies opveied over ^ by a wbite«exhalf^9fi,'vii!tij^ 
burnt, the production of wUch may periiaps be^exjdau^ fiio^ 
the decompofiitioa of its^ substance. MoTfi{ |icoi^:«te. ijt^effitjg^ 
tion, however, has shown me, that, the white ,,4;Qlp^r.a^rjb^sf» j^ipggi 
tliie burning of thecalcareoua particles intimately ^pnjpimjd^tb 
the, surface of the vases, and c^u^t be ao^ribjed tp )jif asi^fif 
the. varnish. , . :.wj?i 

I^rxHSi an accurate examination it appears probfib|p,^,thi^]^ 
thin.peUiicid coating, by which the cc^ur of the day jts^xfa:)^^ 
ed brighter or duller, is of the same aubatan^ witjbi |^^1^(^ 
paint of vases, but in a diluted or extenuated sti^ie^ ^)^h iif^ 
first shewn by , the cdebrated Jorio, the very.learpj^ Ir^yffofff 
pf the Royal Collection of Vafies at Naples *• It jpfty .c;qgiiHf^ 
ly be observed in vases, that thi3 paint hacf beep ^p^9fe(}]j-f^^ 
pli^ wbe]:e the coiQur of therclay had x^ been con^pL^lejjf pno. 
dified by the first operation, and in this ma,im^.£^.^he^,f:o)9)ijyfr 
1an» been changed from dusky to black f. , S5)(mj^tipfa,Mi]ig^ 
line$ occur. La which dififerent degriees pf inten^Jy, iipiy,Jt}f ,^9|l^ 
served in the c ' 

We shall n 
Ca^h^ has asci 
neaian earth of 
embraced ||* J 
vases waapsod 
whidi. opimoD 
siMd abov^, wit 
thri>%htdegn 
wbieh the^oxii 
also (remarked ^ 
n^tiCQUsiatof I 
and^that^ bl 
of maogaoese. 

" • SuL Met. d. Ant nel Dipingerei Va^'p.'8l]"'' '"'*" ^"---vrr. f - - 

t Jonoy loc ciU p. 10. . . ^ • , If'Rtc: d^Andq. t; i ii-%7^ ' ; * 

H Esame di alcune pietie impiegate per fiire vasts^airii. BrtiiikM&'AAM^ 
di Chimica, t iiL p. 151. - - - - . 

§ M&n. de rinst. 1808, p. 335. -^i r ,.,^i? * 

% BoeiHffer's Vasengcmalde. Bo. iL Heft. 2, p. 35, 3«. ^ ^^' • 
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ifralias £ann^ diebam of the eoaUng of vase^ its natural fuN 
)Km baYing been^strdngly assisted by.the addition of seme saUae 
lifAstknce*. Vaiuqnellin was the first who discovered that the 
Uidc Jiaint was carbonaceous, and he is at the same time of opi*- 
iStiky Hisit it was prepared from graphite at an^adtef. 
^' Fnbm' experiments made with the view of investigiidng this 
tetffctter^ I too have found that the black coatingof vases con* 
flists of a combustible substance, dither carbonaceous or Intun^ 
titiuif t ' "^f^ this determination, the above-mentioned experiments 
lifaK^l^ree, iniunnudi as it is not dissolved by adds. Op throw* 
'h^^^itfdcles of the Uadc coating into mtre fused in a platma 
""Cd^i they burned by sparkling, and were quickly colisui^ed 
BytUs experiment, the angular phenomenon, that a coating so 
llflft'^ifliouid have presented its cdour and lustre fc^ so long a 
^§SniA'^ is sadsfkctoifly exfdained. 

"* '^TKe question reganfing the substance from which this bkdk 
tidfelting^has been derived, is more difficult of scdutbn. I can«. 
'iidt'^ve my assent to the opinion of the celelnated Vai^guelm 
ikkiitanedL dbov^ It is diown by the colour and lustre of the 
paint, thak it could not have been prepared from graphik^ a 
dtibirtsuice?:«dudi has more of the colour of iron^ and a metallic 
Ibifti^J 7fae quality which it possesses of fusii^ with nitre, ai 
)tbM tekted, is diso against its denvatbn infm grapkiie and 
)iMSkViis!iXk. If we'suppose the paint to have been laid on with 
i^^iiiil^'itin^ be inferred that its substance had been fluid of 
i6iisk}6t^Vi»aL ^\)&&a reduced to a state of flmdity by meanaof 
iikHS'hiSts^ stittstance. As the appearaoe^ of the ooatin^ ^ 
^J^se^^'^^JE^ fts'fasion, it maybe conchided, tiiat Hiemattclp 
^ ^m^f&^U'ctf ksdf, or had been rende«>ed w t>y itAetmili^ 
^^ ^rKb^sdine ibitii^ sufostftctere. Nor doeslt se^' impiKdmbl^ 
tUJi^l^ci^fier ^ 1c6^ this toating, a substance was ^pidie4, 
vAfi^ ^dtfcgr"<XiclWe*ii^hte different tjountries in which those 
4)isll&'^f9^'iis^^ bf ' WAS eamly ^pndcmred hy ciwni^cev 

I. instituted vanous expfniiniepts, wltl\, t^ view of determining 
thisrac|]|p9to)9(^lprV<^i^^h%ly f^ed, because! followed the.oom- 
'^opfWS^atha^rrttaer blade , coi^tii]\g of the ^ antique va^a was 



« Mte.dtrio8U'lS08, P.S34. :^ „ 

t mOm^y Piint. deST^SfliPs AiH. f^h No. «r. j 
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S4 Prof. Haiii|infnn pn# th^ Cfimposi&mgfihc.^tvit^ 

If^ pl^ sij^di h^^ the sapiewiiylas the fapwiits are i^ 

t^,ii^uf|i(^fet <^ our better jxxftS4of e^rthen^vvare. . I^app^^ 
▼^pjip cajifbona^eous substances, v^table^w wellaajpoHij^:^ 
^\ff^!^tQ^^w!l^cie!^t deg^iBe of tenuity by lei«%arioiV ei<Jb^4»F 
thpjjfplye^ pj; by .means ot ^ fluid, , or. jxupced, wU^ fiiaible^j^iib.' 
stances, to vessels either dried in the air or baked« .aiid:;lbe9e I 
e^Sje^^^^^im^o^Qg th^n in other vessels,. to. vairious fl^^^ees 
ef,,))^^ in Q potiteij-fumaoe. These, vessels; so. jeoated>^co9c^ 
withqiiit exception, from the furnace, with led^ yeUow orrvji^ 
colours*, according to the quality of the clay, aiKl the 4liffiyftrit 
degr«^ of heat. I applied liq^id Intumen in odier expeno^t^ 
^t with 110 better success. , ,i i!^ 

When I had almost deq)aired of accomp^Bbing^n^ ckj^tfjtk, 
0(^^rred to me, that perh^ the method whipb is.usfd;(C^ 
cqyering iron- work with a black coatjing,, aEoi^it be.iequ^y,(f^^ 
pjjed to earthen-ware. The experin^ents in. which I.made tisej 
of ipineral bitumen succeeded very we^l. I. dissolved j^^i^^tdii. 
in^fif^iUTu^ or mineral oil, and apphed the aolutttm,, by vt^ettantvi 
^pepcily to ^arthen-vessels once baked and.agaiu ^eated^ by 
whidif b^ck coating Uke varm^, intimately aitad)^ t<^;tfaf 
surfiEice of the vessels, and precisely ^milar in appeacaaoeito^ttb? 
bl^9^ coating pf the ancient Grecian. va3e(», was immedjately^p^ 
duced. The degreed heat.at which the. soUition ia ta be^ap^ 
pli^d, should be such as is jsuffici^ast for melting the afspbaltom* 
J exposed the vessels^ after the coal^vas, laid. on, fyt^SQigi^ 
tiu^;to<|ie«|t,^ by which the naphtha is evaporated, imd th^ yar^ 
^^ i^^coijqpl^ly dried- f^iquid bkumen afqpUed m the ^m^ 
i^i^^er^ ^y^^ similar but less bright vw'nish. The^lwtiiwi. 
o(! a^kalif/bnK by meai^s of napliihay is aba pre&rabte ^ ,tl]^»f8if>> 
opunt, tl^atverydiffereut degrees of. saturatbriJ»^J:»p?Qdu^ 
t^ thip^ ^\ition,aJ8GMfds a tianspareot varj^rieh, by.ii«;hieh,:du^ 
colours: are produped,. pa$6i»g,moi:^iar les?,iutQ. re4> aiQcprjdliflg 
to the different cofpur of the day*. If,the^pliieat^o£:(h^,^ 
luOon be r^Jea^e^, yery^diffpreRfi y^eUfa jqf -^vrfriii^ l^jfj b^ 
pw)d^c;^, ^^a^bjwoicpJiowJp ^,^'^^^]^s¥^„ ^^^ a,s^ 
rated ^lqaqp,>,ffl?pl^A,^ d^ll^^J?^ eolwtif^ ^ 
once- . „- _ _ ' .^ -.- 

In the same way that the surfa^ di> t^(^il#'is't(«vtft«drdver 
with vamii^, various %tirefir ''al^^sriifl^ed d^ k'^^^ MttHs ^f a 
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Utuiit ^cTO 'iHonuiigtl'iiiiKy hH tnddtf tot/te^ pfeifect, hi yropbfuuu" 
to'ttte'd^ree of heatillg which tteves^yrrtfei^S^t %S^tWi^ 
^iMilA hSier^ in dBsmanh^ the sboner hito thfe pores of M i^Ikj^^^ 
M^lti^ iti^ftiMity, on WhUdH' acoormt the deStiedtioiis kr^ ii^t^ 
'^^Madt 'But theriioffe thi vessels dreh^ted, the more qdifflfl^^ 
AiSfcthe'jaittiBtSbgs be applied. • . >n:i.i 

' ' Ai it is ottly tWeovrtfiide that requires to be covefed'with tif-^* 
wiiAr6r*p^&tsAng§y vessels may easily be heated for this purpose^ 
bj^flni%'theiii With bul-iring charcoal or hot embers.* Utit;^' 
iiUMs; having liftto depth, a(r& to be p^ted #ithin, tiiey rtiukt 
Wpi M^M i tA y heated in a proper ftjrnace, or among hot dnders;' ' 

• Altliougb the black coating produced in this manner lipoki 
Ae^i^lii^ftce*df earthen ve^ls, agrees in many of it^ qualities 
^Mdimt^'vlumirii of the antique Grecian vates, atid it is not im- 
| B flU fc bte ,^that a similar substance, and a similar mode of 'paint- ^ 
ift^, t*1ri t«ted in their manufacttife ; yfet the varnish prepared iri' ' 
A^ ^i^ner above de^ribed, differs from the ancient vaniish iti' 
i^i'i^spedj diat it does no^t resist a very great degree of U^dt i~ 
lAir fth^el as yet succeeded in my efforts to discover", Jtf^ what! ' 
ihiskiM Ai fkctHty of sustmning the poWer of an ii^^n^ H^at 
c^lfltf'bfe'^eii to vdinish prepared of dsphaltum. HoWever, 'it' 
iiHiftBdfetftfy tot imposable, that time may have d!one sotn^thiftg' 
mWd tti^eft,' which art could not produce. ' '" ' ''" 

^k^Hai khbwti; that asphaJtum and naphtha were iWiSng tfce' 
stflMtetBes-k^own to the ancients, and that they were^appfifed * 
Hf^ttMi tb'^^ai*)us purposes. PHny, in fact, ' relate^,'* that Ifa- 
sfiftfticrty faade with Jet (Gagates) upori eartheaiWai^(^;"''are %?' 
flRteitf*.''*' iut, from what we learn ^th regard to thfe &QgA!te^ 
iSVI^, ft i^ tb be %ferred, tliit it was nbt the let' dt' "itib&M 
tfe^; *8>4i '&sphMtfn i wMcK render^ it probable,' thit 'tUi aW of 
M^g'k cba^^'tdr • eartheh-K^eA^W bf t!hat fet/bsttote ' V^ ; 
hmWti'U) th^ atitientsi "Thfe '^arhi*' and'-piiiMirigs, itidfeed/ 
iH8ffl^iiitt*^iri-thfe^S^t!<l<^^^ visk dfiU'G^my,'a6WCmW 
i^Vdti^ bki^ti'appfi^bVthe ttoiiiais^ *tb eartheri-ware manufac- 

ifimm''^&kr^'f.^ 'A'^^eiitik, ho^eV^iln'some rfe^t^sf. * 
MS. 
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IRff^of^^.tj^^ of .m^cbii? aqteu^^ 

thf^i^e|9f,p^pting,fQHpd^^ ?Uf>G^ U> <te "which the a^aw© <*. 
Epa^dUng i$, applied, might be uis^, with adkanlageiaixiadBniL 
pottery, as for ornamenting vessels, covering tiles, &c. r! ' ' 

;3e!^f3 th^ black yarnish^ some.otbe^ caloin^ai^iseet^ imdi^ 
dan and Etrjifsqan ^$f|>uUfbj;al vase^ ; tpr ^ya^npl^^'wlvite, ^feUewK^ 
isb.Wjhiteji red, braw^,^m<^Iy M^ilhngir^ieaijOiT l^^ tijIalllibFf 
va9e&wl)PS€^'P«uf^ipgS]^Pi^ ^bfr>va|i«i5hrit$el£^ f^iskksqlpv^ 
part3 only of tl^gaii^isig^ ^ni^f^^ tllese coknirs.; I fisr t^xatnpl^ / 
IfEtyes^ flpwers^a];'cl|i^^t^r£d.^namei»^tth^ dT4^ 



• De Re Rustica* Lib. xiu cap. 18. ,; , j'.g, f^iji ;; ,.. ' j)jj«»;!,q 

Itn^fiii Feint. yA.nt.p,^5.^^ , ,,,,^^,- n. ;>.-. jj • ((ir.-.u m ..I'u to 'ii -• uxv\:^'..v . 
X Birit in Boettichcr's Yasengem., Bd: i. H<^t. 3. p: ^7, "^ 

% Grvoond, Ant. Gaul et Rbm., p. 1^$. 
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otWeUbtf^wniry in^llie aibM^ plaee,:««]^ of^Hfe meefUdfiiit 

dHigeslijajaBibatMN^'of ^€k«diui thid* BVKIMiair Vafld^;' a^! 't^^^' 
Attart fafl Already b<toobBet*»jgd by^^i^iA^tli^V^S^tWl' 
ofniaorexprened aliOTiej rdgtttdbig the eofnpbilttofi dt tht'M"^ 

sBeUK aaMqu ar hn ii htf<rfe:thmjgbt; «lmt' tli^ fMoMiilg^ of ^i^- 

^NUdnikur ^oifatteiv g«wer«ke Hintie iofPMrbne^^. Oth^' tial*^' 
n H if i f wHlj pAt *thai>1li<wliQte p<diityg9,%tiriiy6^(ntibiheUb,'MV^^ 
btfianodeitf tUsJtWft/^I c^^9* l^^'^^^^/^^^^i^^^ assent id* 
^oeJcpii^oiK. if 4be>figurei» or isMaiMfiM' had bbeii p^i'f^tecT 
fajpAeaid of^'mocildis' ^A^er if^^uld- tiadloiibt«dI}^ h^^^Ames^ 
fmmiaMi.ihBmttie^j^^i 'With ^i»to^ pfefimh^. ' Btit4Uli6fi|6^ 
smHaitiivpreMMatiDfM are' m^ udfi^equentijr seen iii diffl^reiil^ 
nM«Byiflie» iKvedtvet^ in to ihr>at leaist as Iknow^^be^n'fbutid^ 
tttoni^aei^ iriioie. ]}idl»tiiig9 ct^iteqpMd ift ^^ resp^^^lbh' 
bwidbreidj been imwiittd bf Grlm^t:- If Ibe^Mi^^iiltk;; 
mtMihipiifchf timf hifwninTfr b^aaeiti«^'iMtiIdsinor^i$ayily* 
thiadiittiiifay ^ jfc r iiiai gi ud ' and domptoc ^%ut^ b^ atteni&V^^ 
unlMiinij irirrtiOT' Jn^nltVffTtm ftwft d^t'UenMr^^>E<^6iileii' 
bfiofeand^ ^^Aach 'WovM undoubtedfy have bei^to '&v6ided/'1f^ 
iMi^fctM*<e*<«Pptwd ti> the |ia|ntiw»0rt^8^ -'^'>'"- 

i«i^ofi6nM(^it>tti^ be ii^fer^d that the'Ma<;k'p^^1i^''ri^t^ 
j^jtebwri^^ffiiad otkie onlj^ bM aoinetkn^lre^tedl}^ fli^'^ 
tot^soalH^if inrfiialnmyaaccttft^ely cdvei;^' f)^ tb^^ue^^tt^ 
oiMt>iu<*0r^)te)D»M0<^«d dSfil'etit «badesr oTdblottr ^ ifte'iame^^ 
▼ilia^ -aikaipartatiflUrai^^AOtvri^irer^bjr t^ Hti^%9ii}^H^^ 
fil^ctadjftUB^aifefr^d^/'^Nbfiibii darfcefi^ th&iith^'^^til}^^'^ 
colour of baked clay, and has also- a certain degree of Ai^ti^'* 
pp op ertwi^ w liMi h bi i ve p ro b a bly b i; eu pgpdu(?<^ ty a single 'ap^- 
p lica t i o B rf a ttAn vanusfa. . -• ' ^;^^^ ^^^ '^ :' :^/ ./ 

* JBmmUom was of thif cpfoiim, lULt 1m sfterwtndt thou^t'^d^erwree.^ liok- 

t Bo$tiy First Letter to M. MilUngeiw^ ,Peints^,A^t,jpkYk; „ ^ s t1^^ a ; 
t JoHq^BqI Met. d.Aiit« nd>dijpiiiaere i VmU p. 9. 
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gures then fitted ^im^tpeiioH m^molSkikjS.^pmAngivflufABm 

y^iSi^Wi^^ihsrm. red. figofttfti HfiOiiaA jUaofe ^grvinisly pa-i mabm 
ipode of p^Mntiiig is oft^n dbsa*vable. In them, tfaQ^qdtfBQi^ 
U|0 ^HF^ 9^ covered with diluted paint, tad ^the filling ^p^of: 
th^. jbMi^gVQmd ^ tiii^ f&^^tbdf\:i Ifx^otaae wwsMiie^fRnbdH 

^.gi^ad^cQlimrtpim?^ ori6^rtb^K«tglto^t iMreuindLTjlibfln:^ 

V^i^/^k^Jy shpw,^ nmde, >Q|.iIiaiitis^^ ./Itt iaittjifitoifalsctMr 
Gjgg^af^ by t)?^cimipfi$mflfi9lhit.tli0ibliud(ic(d^ 
i^tAb^.jdac^ vb^€r.theiCtiUidAhf^Qafl^vm«dftifa$enKiAr«^^ 
i%thiM[iibi the €>tb^ p9«t&{(K. AceotdkigtHto ilm tAyaecnAmi^ 
i^Qf^^f^ fil^t ;^^g !9f/ ^l^^iMKtiogft woAoi^nApigauMiim 
rarely seen §. In^ doine va8^% it i^ otm^Ha, /ibat^fae fnuBn^dfjf 
^e^|ifnre9 b4^ve^/bee9i$vtj<Hit^. vithiSQinctiAiifpji^^ nlw^' 

fil^;Q£ tci^Jpnpefii dQCt!Kdi«leftlac)iy)etitsMiOcciiii^|. iSmotev 
observed, that, inj^^fidia kma^ il is ^idtmlr tUatrdie. ^guftas^bsmti 
be^]> £rst* painrledHadied, i^Hriraftevwar Auoevenei ^irith^^tN^^^'i^ 
perj^4— ^'va^ c£)pbuHii% wlikbimvbmdi.;iUi iMtmrnmimiAtti' 

.' Za yjftsefl "^lodvittdi^BiBtiretfUpm . d . Mhdc gr<M«dy^:dieidn< iiii ■■! i 
de^hieatioti cx^^tile p(urtar]o£)the %u0e^ beioginf ttidtq^sodoiilrp 

blai^ipeintabatib beenj.raecatedyjloi^erj erioumf JtesrcB ■wnaritinib 
been added to the paintings, as has already been noiicediliova/ 
All the paintings (^ the andent Goreciin vaseahave beeIi:diDli<^' 
mdl^a'v^ fi^p««ic]i^ If ^^^bki^^^ymmiitil^ 
be^nitniMie iii tb^ maimer aliMre'^teitttib^j tbfiPftstete^iftii^]^ 
n»^>hai been^veqttisltetii^^applyki^ it^> Aed^fdbig'tbtlhefie^pji^^ 
maaJbs^ deft^n^ bgr aid*; ^fid,ytfctt»4ibNj^l^ 
iwf kman. A blunder ' commltfcedi if ^^ ^iWolft^iSd^^ dW#i*? 

■ t » ■ M i > «t . . .^ f . > Aj,.aLj < a ■*■■!* ill J *i n .i ' ^l^t^ti fci iti^t-;ri**rnr# fJh' i rtjf Tlj - 

. + ipirt^(4oc«.fi^j^ 13. : ^ ■•r> n :[.-. rH /ill';.! '' '^^-^ . •' i; ;i^v»* 

§ iTotti, loc dt., p. iv. - >• ^ -Sar^fiftl * aW. ?fel dijiingerie f. Vt^f, p. lO, 
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sureites^of hand 'IB manifest in thepmntki^ c^ vftie^ y6€^W6^ 

i^ioDft reqdkeri, after ibe appiicMioty'of tUep^flfs^fct'flitisltftt^ 

^^'We^iiav^ skowi^ ql^Vd; thit'it iji pil3bab}6 i^ft^es hat^e'timi i^ 
t^tKin^ fii^t ccrv^enett'trith a^cbattn^ c^'vaitiilih Hud Mhef |)^ 
ineBl%4xeQ^ again' ba&ed^ Hke ottr latodttn gfe^ed^eililh^ 
<?owequt»dy, no ftirth^r opeMtiM«' w*iren0celfea^y*)r*fafehh^ 
iJterii*f In tome -vases, howfevef, €ngi*av*d dtefiiifefeitiofrt bccur, 
^i4ndi^ penetrated through the hla^k tatnish,' aind'ipfeseht tbe i^jr^ 
cfilstfr'Df the'base; in -othersr, simUar lines are s^ri, iMhithjiasi^ 
tWobgblheiMgm^ts^aid tipon- the black vafnWh, trtid lay"fli^ 
Brttar'bare'. ' The^e OTnaments, which- are df mre*dccnrt^t^,^ 
tioukl cmty h^re beew produce!, after the pigmcnsts had bett*^ 
j^hed, by means of a sharp stile. " - '^ '^* 

' in some vaseli, Mthare* oecur Itftt^s -eithdr ^painted Wcnt^dut 
wilii a WHi^im^t^mentj which either fexhibilf^'ihe ndme ^ 
the pMnteri'br»nottfythfeobjectrf the painting. • > rn .-- n 
' '^^RM^»pStaiterf Iftterar have been-d<»ie in various iway*^^. ^ ^J^ Itf 
tte«n»sft aneient vas€l9^ey ^ff<e blacky u|)m a r^ gipound/-- IStlll* 
more recent ones, the ground cHi which they are'kid45^sofite.' 
lincBfiwhite^'or ^ved ;• or^ 5.^ In the same n]temfrei^^a&lhe'%utfe9, 
thejrbre cirtuttsaribed 4^y a black grdandy and'have die <k)to{^ 
ofrlbulmt^otay. ' The engi*aved letters upon some oi ^tt imi»&iai* 
cie^.t«ne« agre^und either in the red ground^^ olr hi<dipMi^ 
yBvmA.'^' ' ' •■ "•- t . - - - , - ... .f : V*. . 1 ,r- 

f0,^^^^^xOompmAm ^ those Votes i$Hich^ are ^hMm^ 
fyhBffcfPu'^/kmo^ th« t antique. va$es'dji^ti^ib'Ii.o^KME^It«i^ 
nHvi^U^uklP^e^ismo^ofr aaciem Etrom, th^eotciir jomw 
^«iA6^fh|veiil7^1a^'fekHn^ oot^nly <hi. tbesurfi|os,tbultdvm«^«t^ 
tip^oatiy^ (;«p)Qf^vn|l^ the mature ofiwht^ I have dre^ 
lit these. vaaeHj ihef fracture of^e^mass-ifr^irtby, and^of^*pug8^ 
bladtcafcifiuiX On ^aainiite im^pedicm, t not iHily=» black pai'^dfe» 
mdi a jHt^y lustre, but also sometimes arg^aR^etmrbne^^of a - 
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j^iOb^ifibtolimr/ 01^*86611; ffom.whkli, it.iAay be inferred tliAt 
th^Va^lia^e net been iq[^anulftctured'<^ Utiekcky, b^^ 
some'Uiidt heterogeneous' matter has becfti added to the taem. 
Tb^^MHoeldi 9ar&ce of these Tase& has a eertam lustre^ dmiktr' ta 
th^blaektaitiish of painted yases. ' ; 

* iAt first taght, it might be thought that the blaok colour oC 
the tnass had been produced by Oipick qfmangtmesey in the same 
manner as in some oiour earthen-ware manufacture, first made 
hy Wedgwood; but this c^inion is ccMrfuted by experiments 
made,- with a ^iew to determine its nature. 

The mass of these vessels has a distant resemblance to the fiiP 
nious Ipswich erudhles, which are formed of a mixture of 'day 
and graphtie, and but slightly baked. The graphite, however, ' 
^ves the day an iron-colour, and the surface of the vewel a tm^ - 
tallie lustre ; whereas, on the contrary, the extonal e^our^o^ 
t^iose antique vases passes into pitcl^, and the lustre is Ukcthat 

It is welt knofwn, Aat a black colgur may be given to day by 
vfi^esbB of dia^coal vapours. Some sortsof ,efurthenj;ware receke^ 
a Maek bolour from the vapours of mineral ooal ;^and chi^itto^ 
qilk^rs .Maekai their smdiii^ pipes, byputlii^^ them int5>* 
the pile. But that their black: cc^our has not* b^en gk^l^m^ 
tb^te Vaties ki a similar* way, may be inferred ttots^^thi^ ^that^ 
th^y hive been fa^ed iia a very small fire, and ttett^d^Ua^^* 
op!6ur is ttot ^^ufcH/tlMrused thmugh the wbiJe ^lads;^ .j- ...u- 

WiA^the'Vtew of findifigHMJ^ Aeir true natu«e> -I ffladei^db^ 
e%^Hi4hM4 ^ ^>di I t>bservedthefolIowiflgf.eimimkt^p«kt^^ 
Ir^Ih the flame^ dF a blowpipe, the black ^jolour-ofStlu^blWsiigv 
606d il^iMat^^.^ il)^massof Vase^ a&suteed ft fidd^cbli^lfov^ 
odciur, which, in. a stronger heat, pa&9N4MI^^-gte»^4dffi(^^ > 
yAjM'y^pt^myfy'dt^ ;0e4hepanid4^f 

iXSM§ *6!?^%fiw. Ftiafen^^fttt^ OM#*r«,'^%^ wWtt 'a> grfeebih^ W<T 
b)«dkSdi ^t^ isr pifod\ite^J ^.^^Wkh^ h^m^ blk^^p^tibtoft^ 
Qplfy&js^AA'iebi^e^yAUh^^ «dlmii-,^^}di^M^t^efey imr 

M^¥€Ai^'^'ti;iAfjAid^^ 4ftyldbrl|l»ty%7^^^liAt^ 

of oxide ot manganese, could be observed. 3. W #4iPld#^ tte^ ' 
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qiiv (MpmlipQ t^s;c)9 place. i SpaiJu as^ jeeo, wlMf^^^lviggiK) 

]Wew^;-Ta pbeq9iaamiaa whkd^ is Jong .^dbflei^ 

oombiis^e pitftMles^uro onuch eiiT9)<^)ediiiilu)8^ if^tbe^^kpgr^^TTr^ 

If any acid be mixed with the jialt Itft by.tim 49(0aatio9,rf<ea^^ 
Iy»i^iie>4ga9/is.p«oduoed![)yiefi^e9cmce. 4. Inromwtiici9(Ml 
nitnc aoid^ the black panicles of the mass do not undei^ aojf 
ckwge4-M. .-. ' - 

FnND these experimeots it may be inierred, tlmt tfaeJAK^^ 
pigment in the mass of these^vases, is a oombustible a^taqcfn' 
ai^yMii £sicV*<^tb^*caibc^ac60i)spr bituminous*. ^t^ : 

/^foia tbefie.e9(periipeiits I proceaded'tQ otiiers^ th^d^c^^c^ 
wluob.wais, to produce a substasnee similar to the black mms^cir 
di^.a^ti^iie Vases i iwd> in this I succeeded. I naade use of-tb^ 
aiine:Siibatanpe i^bicb I bad i^pliedi to the making of \jm^^. 
motlyj^idfjA^lih^m.; $3iiA of that.remarlo^le variety 'C^nut^ 
from the Dead Sea, which was already known to the-aHf^^U^ 
QCjt)iAi»r^tlvip^tQ» powdei:^ lii^d^ ta^Bom^of tbei^iayiispd 
ii^jt^jp^Q^^^rerof tQbacco-{»pes an4. stpne^w^^ip^JHaoiMi^t, 
nliSl^g[[^^itbl^eI^ <^ suffioi^t quantity, to convert the white <^- 
leuRjC^flba.clay into grey. Of thUs mass I formed ^ejUndfirsr 
ijli^ JEif^rp^Jn Ibe air» f^nd smoothed at the surSacs. l.ffmi 
4uiriIy:b?Ated(dbiese<syUpders in a cnuaUe placed rai7^(U^.vbumf; 
iQ|$j#mbfi9Sjc|^tbft.degrBe at which asphaltis^^isi^^te^- : te thiif 
manner the^c% ^as thcMX)ughly penetinted J>y ;<he.liqpi^,a^ 
j^Mdliisbfteedoiaijir Perfectly b^ek, and,' at theses t^i^i^e 
wrfwe;oC^'tfeefayliiiclers h&wm o£ aiihiniflg.^^tlm^^ifift^. 
vairMbh94ibee».a{^0d to it. The mass; c^.tiji^g^ri^ 
agicsttd p^rf^^jr in eve»?y resp^ with the hlac|c sul^^tapcct^ ihfta 
Qiisflian.iub<l^;S^ii9^ -''^f ,. .«^'. - -i '^^^,?-, ,^^ ^^y 

IrXUsf'tb^tb^ tfee caii^.an4*ance the black J^^awu^pfiA^/r 
pinitiidfG^f'e^ !fm^ ifr^ntimal^y ciwiuected w^^ tb^ i^Ijigt^pie^^ 
wKidi; given ibfl Avrfour i^tji^e yascs M«bichMare entiijdij Mftds^.i 
aad at^tfeerWacfe >y48e8 J|^Ve»»^^bGHUiir4wbty/ befn mwufaijtujs^o 
i1L.the^a»mrplA6e^^i^tb'^.ilm^ it b$coiyieB<$ro]^§^ , 

thKtlhefprebt^imiicalJbl^f^ ^viarpjsl^ of otbefM«?rte4^vai|?si,§lspfc 
Im,been.pi^ui3ed^ i0, tbe^ffMM^^r^a^^ i4<<»i}^( 

.Tt^^xoasiaalieh^ tb^bkieh vaaes^el Gnman aad^JB^vffsihli^ 
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tlitp]^iiha«ieida(» A^^ifidktfky^ ttif the^ fcoinier/ b^t didy i^N tie*"^ 
sp^ ^ figufe and l»ierflal cm^iinstafiaes/bttt'a^ 
edttqp^iMowvodfdbiicbf the sm^ <Th^ Tesubt of ifij^ inveftd"*? 
gatbm on iMs suligect^ I prc^ose to p^^ '^ 



From these inquiries into the nature and compo^Uon of the. 
viaAG0^inmdy.caUed£ttitec«iiyit foH^ :^ 

,<. 1«./Xhat ite mftwifacUire of eortheo ^ases approp riated t» fii.' 
neral occasions, had been yfid^y piX)pagated at «« reidolii perkid> 
tifoPSti^Wty; with Kttle deviation, from a.gen«^plaD,.iii ao far 
tt.r^ard$tb<^ir.prii}cipcA d^'cuttistfttice^ 
. w9*.TiMit th99!$ taseHhaye/beeit ibhiied with muck pafticmlab 
4iMi^y9 ii^ ^P^S^ to Wss importacit circumstfioicee^mii^as^ the^ 
qufidity.of the <^ay employed, and diff^enc^ainthelohlis^'tHrDa*: 
imn^ 9Xkd ]^|iuDtjti|ig9> not ooly in different countries and. at dif-. 
ft^Dt litoes, biH also in- the stoi^ countries^ :ahd at t^e S2|me 
pexaod^t . . • : 

► $. Thai the finer sort of ' tliese vases are superior, in regard 
tp .^^ prepdraticNQ of the clay, and the. elegance and variety cf 
tbe f<$ins> ad well as thd ease of the paintings, to aJl othetsof 
tbe khad, whether of Roman or of modern manufactMre.; inao^. 
viiich^.that the pottery of the' most remote ages forms the buk! 
ddtf that rf Ate ^)ifesent times. \:.\ 

' '4., That the art of m^ufacturing those vas^,;as pnictise^^ ik 
^tf remote times, is miidi more wc»thy of' estimation tii«%h our: 
best p^rfbrmitfices in that way,. since th^ ancienta wens not ia; 
|i6teiiS6idn cC inan^ir assistances vfaidi are appCed to the art by. 
its, and because some things which Are now done without di^ 
rndly > l^ meanj^ of fcertain in^bruments oi< machinery/ were, lu 
tliofieiitoes^ Jietfect^ by meanf^ of the haftd alone, by thegreat-; 
qrddtterity ofthtarti^ - ' ' '*'; 

? i5; ISiat ^certain ' circumstfenciefe were {Peculiar lo the very an^ 
(^^Ut:ai±of iHtakin^ and CMmameniing those earthet^ vessds, which 
baye eviderllybcen Ifet. in later timfes>; bt wbicli iriay ;bc4nen- 
titMiedjii pfirtictilar,' the faompb^tioii of a* very ihin varmsh^' 
whidi gave a hdghtenlng to llie colour of ^e day ia.a grea^dir 
or. kdi d^tee» and idlg>]:ded a very ttun,*fi2m black * coating,' re- 
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Ajit. IV.— <M /wo ntm Gmem ff Bg^i^iieosi and-aNe» Sp^ 
'.xi^^tEwMtm. By JU>BilBV Kays Gtilcyf lib, HL. D. 
uf*,R.&.£M&c. ^^■- • 

CHiETOPSffS- fi^nwifea 
^U v*i* wiwrfw brevHw instrtteki, Sparidia feUuddOf nu^ 

, . , . ..,,'•. , ,... '[ j^j .''"*! ■ 

'*^ ' , /*^ CHaetopsis Wauchii.' CrrevUlc. , ., 



mbconferti 
I, laevia, vj 

)-cylindria 

yacervaita. .^, ^ ^ ^ ,,^ 

, prope Edinbu^iipi,., 
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M Dr C l wr » ite ontmo^new^Gtmru qfSyssoid^a^ 

removed. 6. ^)oridui:* • r. ^ - ♦ ' ' ^ - -^ 

MACBOTEICHUM. Gr^w&. ' . i 

sOy dis^nctOy colorata, vouria. r. . . I -- • V* V. 

1. MacrotncUum,fe^n|giiwi^ Greville. 

msy adaoendefMmyJUmKmty tum$li$i 4kmfg(miikmf.tk^ 

iuais; ^poridiis globom, jri mm U ^ atbuiiia. ^ 
Hab. In ligno putrido, autunmo ; prope EcUabrngtnn, lee* 

turn. 
Sesc. Thidltcs subpulv^rulentusi la^effiisus^ f^praffx^ua. 
[ i^i2abrevissima,.copferta, 3uberect^> i:iU]iQsa^ ri^diuscula^ 

septata, plus minusve flexuosa, sub lente aureo-flayeaeens ; 

ramulis divergentibus> brevibus^ obtusis. Sporidia, g\o» 

hcfssLj uniloculata, sparsa, ramis ramulisque prhno adnata. 
PL I. Fig. I. Plant natural size. S. Filaments and spori* 

dia magnified. 

2* Macrotricliumlieterospbnmi. Gr^vUlCfu 

M*.^09pUoiumyJkKumi^filU brevisdm Mibane»tis,rama^ 

«i«y gmmhki^amorisy septatiSf rams dkxrgietdSmSy obi' 

. iusis; sp(nidii$ sparWiiobbngi^ I'-'^S'^oc^^ 

Hab..' . In ffapfwiKft . emortuia 'l8«nldaas (uuBiffQMtsis^ sMoxor 

< 1 m^ym^.f' J^MTdiM I?^r lac^i^fcj SfipAWtli^^.Ja^dim^ 

Bart ' /' •. '. > J .-^i ■/,- : A lii ri t/i\ -• ._:: .\- : • r 

flftXiiosa« OQbnt% subofMBa^ <eplBta 
L ireijipmtikiVAbtuaB, ngidifltaiBulis^ sob iMteianebibflMir- 
^oentibus. ^;porkii0 sparaa^ filmf^^^^ 
longa, Uoculata, vel 1 — ^S-septata. - 
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aliWlllgjlt^* i»^:yni— tiih^'-dirtittct at ita generri u p pmaMttt . 
M. Jh f ugin cum I have liad in my possesBiott upwMris ol'ti«o 

^mMi^ ^mUior pbnlt fimto my fnaad Sir WHlim Jttrdine, ob- 
i^oc^y bdonging to the same genus. 

From Sporo^rkfmm, Macrotrichum differs in having the 
filaments sofaeffeot, niueb more robust and rigid^ as well as 
msntfiUMtttief the summits of the branehed are also obtuse^ and 
-liMysiie^tie^y of^an equal diameter tbfou^out Besides^in 
M. ferrtiginewn the sporidia are evidently at 6ne period at. 
tached to the filaments. M. heterosporum has a remote resem- 
blance to Oidium ; but in that genus the joints of the flocci se- 
|Wrtn Bpobtaneouily into oval, pseudo-^paridiay brides which, 
^feifclert tiiemidves are lax and entangled. 

PL I. Fig. 1. Phmt natural size. 2. Filaments and sporidia 
Mfinmiferdi 

Eurotium Rosarum, Ch'ev. 

' ^It. tasfMoso-effksumy serkeum ; peridiis gregariis^ virides^- 
"*^^ ' ten^nt&yjhds i^cHs ;floccis ehngatis^ confertissimis^ sin^ 
• '*^''^''')pUhibu/f; medio ascendentibus. 

^g^ ^^n caijdibus, ramis, et capsulis adhuc viridibus Rosa- 

Dksc. FiocciseptaJUy effu^, repentes> ramos demMd^Miplex- 

antes, den^ssime csespitosi, medium versus erecti^ confer^ 

lioiftwiy^^ieei, albidi^demum pallida.rufescelttes, ridnis qaf^ 

^u^-fH|£iBpevf«cte^^«dlttBBHite8. Pmidim iJofiMtaa^ .mtoaWMi^ 

^ .^flick&i^socacttite, primo subeoanpitfua^ dmiia% fl^tcibuB 

tectaa.iaS|f»tAs iAi|»tyiaMttg, gioMa»^ mrio^^ w- 

^ffi^Mb ifam^tmtt ftm^ht b&t^niH& of tfacHtalflf txf'tM'ge. 
MAilltMMI^^ MSKt.it do^fM>ti^mble 

any of the species of Eurotium already known. * ^* *^ 

mt h u i i nn^mmimhit ^^ diitiract«rls^ kuf. 

JAfiiliji iqiiiinnjianr^ thiiTrtnirtiirTT Tf 'rhr y j wtto MP^faJrfktory. 
.Ib^tUigs^b^sWattap^ base 

^aMia^)Miidia|]fliid(ioen^Htaufl^ 

^&3^i^in|sf^Afli3^^ JS^iroMM only 

VOL. XIII. NO. 26. Juii'r'TWg^r' ' '^ '^ ^b^^^ '' 
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6$ Mr H. BlftduKJkter mUtHu^ual Atmotg[>herkalJRffi'ae^i. 

diflei^^iA its^JobAlity^ tb^^^rtiqt^tire of the jieiidmH^, and itscon- 

%ept^ Inihepte&etii i^oi^s itfad ftHxi hr^^^e^Back^bly aban^ai^ 

dt^^ilky^ ikkI ^ventaaUy ccfic^ftl :tbe p^rWiiif ^lipg^hery ivtei' 

tibe'wii^le bears tHe «tr0ngegt ip^ifiihhme ^to a SponitrichmL^ 

lt,<:(mmetite^ in i^]^tMft& twpor th^^ line^^KiMi, whii <&i^) 

dreeing adpressed byssoid marginsi wbic^h «t length* onite, xofl 

form a epritinUoi»g4ine of to meh or more in iengtb^ and vary- 

ing^in br^dth accbrdingtd the part <^ which it.grbws.- ^ * 

PI L Fig. 1. Plant natural mte. it. Sporidia and filafuents 

enlarged. S. Do. highly magniied. 4. One of the Spori^ 

' dia bursFiing. " -i • 

Wharton Place, ^^ - 

November 1. 1824. / " 



Art. V.^^On Umisiud Atmospherical Refraction, By Hek- 
RY Home Blackadder, Esq. Surgeon, med. staff j^. p. 
(With a Plate,) ;. . , . 

JL B^OSE who may have witnessed, in thi^ country, ^ax^d, in the 
afternoon and evening, the phenomenon termed J/ini^^ if their 
attention was not altogether absorbed by the beauty ^^d^ipjfr; 
resting nature of the spectacle, must have remarked th^ coinipi-r 
dence of the state of the atmosphere with that in \i^hich dew pr 
boar-frost is most likely to be formed, or in which their inunCf 
diate ^aus(e 16 most likely to be in active operation, ij.n ^verjU 
ipg^ to this subject, one can hardly avoid noticing the rein^l^^i)|i? 
AUtttentio^ of tldt a few to what is pasring undeit* their im^dia^f 
Tiew, whUe they eagerly search after tiiat which is distant ^<^ 
far removed ftx>m thje sphere iof thw contemplation. .Foi; fh^ 
ipurpqse JocA|^,ta,fdiei/rp^p ppl^f ;^4b^TW« fift»atffi3[#, r^ 
jfions,for,tde^ptioni^ f^ phepopena tJ^nB^^be^^fip^ftJ^o^i^ 
in equjd bewty ^n<^jf|effefiH9n^^4j^^ fft^ 

,^r door^r,)vind^\f ?^ , Jsi^g^i^^iS^p^estjn 

^ioa?, ,Thepiira»erU,nfltj4i» ^wf^ ^\^p^^^fix^^ x^^ ^jfif^fflwr 
.^ aiiy othOT part-pjf; thfi ?vo^, ,l?^t^V««^f lfp^,i^n(?S3e<3LjCrft^ 
enough in. tbi«, in^^^di#p..pe^^¥>^1^o^ ^^\ th^ W^ 
curious inquirer. 
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Mr H. BtecUdd^ oa. ^Dn^^W^MftWN^^^ M 

obsarvaUon. was idi^ f^9b0ne ;'ja«cl. ik^, tebjj^tj^ rep^^nt^ urn 
tboie which bomid<^ ^ bQn2P«bl|t^:the>JB<im|i c^t'^f'^d^^ 
Fi>nb, iiKsludiiig part of the coasts of Fife and East I^^^tl^wv* 
With the «^»»tapq![ jof : a^ ffjqA f^l^iwopBif (the ogg^igt pf.. ti^rires- 
aeky &q. woulcjl have b^u H^Qch^^^e.difttiiiiQdjIobs^ryfd^ but 
that), unfprtumt^ely, waS; ^t^ b9n^i;;aad{i^ was 9pjt>wi(|)ij9d to 
represent any. thing, tJ|^ wa^.not. distioclJy 9g^ ^-4^6 lu^ked 
eye, or. with theaj^istance qf .a Rnaall pocket telescope, Ti^he 
phenomenon fCoimn^cfii ^bqut ^,j:^m* ^Aj^fXi^^d^yis^^ 
about sunset. Th^ atmospherie ^^asjvtary.-^SQrene. : There were 
but few^joudsiy* notjl^n^-ia rtb»^yfl^^yo hewypheray .lyid at .a 
con^erable Jieight. , ^ Tawards^lthf ,zepiti|, .the. bUie of .the, sl^ 
was paie, becoiping qf. a^ faint; br^^- c^lo^r, a» jyt apfH'oacbed 
the verge of the eaj^^rn hoyjzpn..^ ^h^ ol^^C^s f^sirthest off^ that 
is to say,^ the Isle otlfi^yc^^.fCR^-xS^^y^^ Tvere from SO to- 30 
miles distant^ aqd.tbe/'&tbe h^er jati^^ 
as incficat^ by.'^V^. !P3all;pf^>g7e^ i[Hade by; the; ships, ajnd the 
crowded state of th^r sails; Sometiaies'the images wwc/vejjy 
distinct^ add remflfined, stationary for a considc^rabl^ t}||ie, when 
the particul|u* ^apes and colour of the rocks of th^ Isle oi May 
could he distinguish^ as^4n a transparent painting.' ^ut, du- 
ring the most part of the time, the images were oot^noaily 
changing their. Ibnn ai^del^yaticm; apd^at times, with^a amotion 
lesembliQg that of the.aurora borealis, t^Mnug th^ whole peisod 
tluit the i^{^)QaraQce l;asted,' th^^ was a- distinctly marke<lr hori- 
zontal line in the atmosphere, extenc^g. aofqss the Frith^^^itKm 
die m6st disttot visible point of the coas^ of Fife Co .that of !^ast 
T^thiaii ; atid wUc^ was probaUy the boundary of twb strata pf 
m 6£ very different deiisity. The elevation of this &m^ VH^id- 
mo^ constantly varying, and the appearance of tlie imagta y^ 
nei tMoir&n/^. . Sometime^ it was lower^ near to the hori«^, 
at oth^ times ^vated several degrees above it, and Inost fre- 
qtreHtlj ^tdtaheotti^ty^ and It it^ Whole extent. In proportibn 
as this hbrizdhtiil' litie was lowered, that portion of the atmo* 
^faere which occupied' tti^space between it and the sea, be- 
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66 *Mr H. Blackadder m Unumdl Atmstpherkal R^a^Hon. 

eBXDG more and more obseuxed, and regwied al9 pie^ious txsf^ 
parency^ B&^tkkQ line boundi^ its upper tyiirfiure'beelime ^ura^ 
i At other times^ another Uoe gradually receded dawnwardft^fy^ili 
the former, during which tlie imager of tbe^Iakf of Meiy' boeciipie 
first confused, then gradual^ divided 'tmtisviersdiy, aM'Hlti- 
tiiately double, and very diadnct, one of the ukiages I>ei9g;bv- 
Verted. 

- The appearance of the ooast ci East Lothian underwent in^ 
cessant aiHl almost endless transformations; so thai:, at tbistpa*- 
lieidar part, the variations in the density of the lower atftip- 
sphare must have undergone changes not less great than rapid. 
When sailing at some little distance from thss part of the t;oa$t, 
in the hot season of the year, and eariy in the morning, wbl^ 
the lower atmosphere is occupied by dense mist of milky white- 
ness, this looming of these rooks forms a yerj beautiful aid in- 
teresting spectacle; their dark cc^ur appearing remarkal^ 
contrasted with the smooth whiteness of the mist, and serene 
blueness of the cloudless sky^ which may sometimes be seen 
when the mi|| has but a moderate elevatbn. These rod[8 then 
appear imnSisely magnified, while the variety of forms whicb 
they assume bids defiance to all description ; die most common, 
however, being the douUe inverted cone variously modified* It 
seems almost unnecessary to ranark, that this appearance is ob- 
viously produced by an inverted image, being so formed as V> 
give the object and its image the appearance of (me contikiilious 
soHd body. 

One cannot but suspect, on seeing appearances simiLu" tq those 
described, that the commcm way, of accounting £Dr abject^* i^ 
pearing magnified through a fog, by referring it to a mental 
deception, is not altogether correct For objects whose height 
or magnitude, and distance, are exactly known, are not^ only 
seen varioudy minified, but their fofrms often as varidusly mo- 
dified ; which cannot on such occasions be supposed to proceed 
from any mental deception, or* defect* of tfce visual organ. It is 
certain tfiat objects do not dwaj^ kppdar ihagnifi^ when seen 
through a fog, though some'titftfes'afliviif^ object, such ks a man 
or a horse, appears surrounded by a soft of "dark-looking, hut 
transparent halo, caused probably by a rarefaction of the con- 
tiguous tor l>y the fa«at emi^ed. from theceotinl object. The 
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BSppea^tsaee of tJieco^Mt bf Bife wiis less duuDged by looming, 
fettt&'V^ dkdhet iti^oerted image was. fisraned in the air, which 
•IKd^not take filace 'Wkh the coast of East Lothian. As the sun 
^lesoended, the imager beoame less di^nct The lighting up of 
tfielxghthetisebii ibe Idb^f Mi^ was now rather impatieaitly 
esip^etely^esid had it beenfighted as soon as that on Inch Keith, 
an importunity would have been afforded of witnessing a very 
fteaiirliful sp^oUicle^ as the light might have been sea) su^qded 
lxy|b on the upright and inverted images at once. In this ex^ 
l^e^t&tioii, however, we were disapptnated. It may be here, no- 
66tdiy that, al ^b-tide, and in calm clear weather, the light of 
tile Isle of May may be seen by the naked eye, at the level of 
Ae^^ea, to the westward of Leith ; when it appears like a small 
l^dbe ef fire resting on the sea at the horizon. 
' On the evening succeeding these appearances, a considerable 
Aegte0 of cold took jdace on the grass, close by the sea-shore * ; 
ind, inmoee inland situations, the grass was said to have been 
eofveved with ho«r-frost At 3 p. h., the temperatiure of the air 
iitt6 4£';that of the sea, and the soil of a garden near to it, were 
both 4SP^- In the course of the day, the barometer rose high^ 
Amu it had been for at lestst the preceding week. In the early 
pait <^ the day, as for some days previous, the wind was north- 
^ly; but^ iBi the course of the night, an east wind wind sprang 
ftp^ and 'Continued to blow next day pretty strongly. 
' The phenomena <^ the mirage may also be frequently wit- 
nessed in this neighbouriiood, on a more contracted scale. Thus, 
'tw6 persons ehdl appear to be walking, where there is but one ; 
«Bdcfa^favO'ol3rJ0ots shall, according to circumstances, advance 
«ttdiffetire together, or: move in opposite directions, similar ^o 
4i» mmf^ se&k by M. Jurine on the lake of Geneva. A. 
taweat ahall iqppear As if cleft asunder, pr a part of it to be cut 
off, and converted intd.th^ appeaf^mce of a sepulchral mopji- 
ment; and som^tiinisa libat of an 4ltar burning with great int^- 
dty. The image of ^>m^n, dqg, or other large object, shall 
he Rfiresented under. jhifi feety , as,, if walking on a mirror, and 
Ihal of A .smaUer[<i>b)^Gt inverted and suspended in the air. 

:*] — ' ^ ' ' • ' ''Vil- ' «.ji> ' ■■ ~ 'f — ' 

• Itt a wdled-garden, a few yards from the shore, I have observed the temper* 

tAtn^oftli^ g^^ aitdr snns^, $* below that at the ahr, three feet firom thie^mitid. 

niiae in Ate ^pen Md%. tb^tdifibrence was cooipasativefy trifling,-^ fact of e^^ 

nptanation, and meriting the attention of horticulturists. 
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70 Mr H. Blackadder on Unusual AtmospJierical M^actiim. 
* "The a^pewrixiee^Ml^ L(H>^ Hirej^i UkvtSiYmtiii* 

4liett\tf*k %iietiki^ unHWkttbd; %^^f*W»^nlibteci toapthogimS^ 
ih6&^>9^^ fjirhfcfp*, ndt Wiflktifra^ lfed*tovt)iBiml iijt thmr 

stfpentatxir^ ^dri^tt; ' 'Thus/ Pltrt^ifeh ^isAktes^-^hatv ♦♦-in Cant* 
jJaJfia," 6ri*'lSfe skirts of M6iM'i^h^^ 
ikxn^'; tfogrkat Ke-goafe were seen icy Engage, •«ttd-to^«te mi 
Stiflfer rfl thosetMtigS^hkfe Visually MppeA ti> nil^e^ in omibM* 
Tfite'phantjhn \^s^radually lifted tip *frc«n the earth j ^nd/sdon 
afteifwatds "was dispelled artd Vfenished' in thfe * air. '-N«>t loftg 
ihferieaftfer, Syilk Witig TOiAed/ d}^f>^r9ed,/*ftd: i^ih^oA ^that 
T^ry kjk)t,'^7000 nfen, that' had beett uhder the* icomfiittiid 4rf 
M^us theybunger; and*6f Ns^Aanitfe tflw ^to^lv*fe*ti^'*»P^**^^ 
coii=sid in CapUa* ' • Wbife wfe m*y weU «oi^gi*Attftla«^ dfli%rfrt5«,' 
i</ie (iatirtot hardly tetigtttvlChe'^cr^auBt i- *' 

- it Would appear, hoirevef^ thit 'about a*^«itury «id k &M 
Bgo.kM perhaps ^'AstilHatt^' p^rife^, thegfe^ rigftlil appebaflced 
Werfe eraiFlily ^rti^d;|'in our mtintry, to^hfefkiiipols^^^of di^iaM 
tion, as We lefarn from th^ folio wing' among* 6th^^i^iri8ci<fttt% ^ell 
authenticated incidents. "About the time- rfefepred tcf, a gwidA^ 
man, being bt) business fTtcniie of the Westei*n*Isl20ids, fttid^anfiiii 
Otisly waiting: the artivdlof sL 6hip''^icl^he dmly«lfpe<«irfyhapfc 
pened one day, when in * c^trtitry piASclbbufeej Jto Texprcpis Utf 
knpatieiice ffi^ idixidty about thetteslJd; When?, i^^^%oiiijgi (» 
thfe dbor# the \K5*tiS^,' tlfe'i^ Mfowed ' \Am k^otititiry nfaii^ vrto 
sdd to hii», If Jfou Will gi^irie'ai^dll Kkel wfll ttftt ftm^^^m 
i^' becjotnft'Of tte ^hJp'yoti arfe looking for ? -acfld wlttiout «flw* 
iSo; the th^'^t hiS'fobt^'tHe^eht*eman'i fotilyln^Miibichitiai* 
h^ saw th6 sbip in a 'great' storm ready *tc> p^sh^t^butowhen the 
odtinfti-y man'fe fbo^ Was o#hi^^fttet^h^^a%iftotlrft(gi^ i'^Th^tf drip 
ii^as at that tinCje about aii hundred' miles ffom^them; and ^bctut 
forty-eight hbui-s ther^kft^ ^4 c^tri^*^Mltb'<h^ sattiiB harbour^ 
4nii^a3^^1bei&n in tb^ same con3ition he sawherinattbetiEne tEe 
coiilitry man*s Ibbt Was on his foot'*''* If we^i^e <iiito con^denu 
tioii the sbrewdness' bfchkractcr^not Fffifd^ to bemst with 
aii^w^ «HWr w»:e,»^ttded coTOtrysaep^^^ th^ hills jjaud ide$,,te 
4xataec^Am With the ^edulii^ to be m^t wiUl )9 th^Jow ^^oujti-^ 
iry^ and if, perhaps; w«' make' ^bme idtd^fioe for the esti- 
mated d i s t anc e of the ship, which wis pbs^blj^b^ intended 
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to giv)a. a s^tiafactory. ^tpiaBiMioQr of tfaia ^ui4 ^^milar mst^p^^ 
•f divktation. ' The phenocn^iui iiv,<jueft^qa (th^.^unaff^dreQ^ 

itt A^ iiorth-wfi9teriiif««ts,pJ5oMrislwd> paniciulvly vh ^^. dfja 
tx4 se«90n at the end of th^ dogtjdajijs^ spmetipie a#er,, sui^ri^} 
^ eq)e€iallj;^;?ftboti£'th4:ee.and four o^clQck m the afternoon. ,. X 
fmj add, thedelightfvU; yqutjifujyisi^i^3.^ut the " light-footed ^ 
fcdpyRngd '^^gre en-clad feify>^ ^re no longer a naystery ; aod iijip 
om) ^».4gre^fd)l^reflectioo that thpy weore not oAcgii^^^r vimmafy* 
'; Ip lC)apt^n P^rry'*$ journal of his r^idenceat Melville Island, 
ure fed the following observation: * The 3d of June was a beau- 
tiAil <{lear. day. At noQ?^ h?^f of the sujj'g c^isk was seen over* 
1a9<I itom the jna^t-head, which was fifty feet above the Jevel of 
the surrounding frozen sea- The smoke rose perpendicularly, 
whiipk was not usual* A vertical column of pale, light extended 
feoTO the upper parts of the sun's disk to about S"* of altUu4e. 
Ita. inteitsity Was observed to be constantly varying, b^ing at 
flqaes yjery t>right, at others scarcely perceptible* , In these 
changes,, which were exceedingly rapid, it wa^ not unlike the 
aurors^ borealis^ the light always appearing jto ahpot upxfard>% 
ac^brJQttc^t u^al in that phenomenon.' It is added| that ^ i$iKni> 
iBoi appearances had been observed the same day at 10 A. z^,,. 
aod iiMi different other occasions,' and that the aiM'ora bbreali^ 
wite seen * the same evening, and in the same direction*' At 
prdsenit I. shall onl^ add the following short meteorpjogioal ^x-^ 
tr&fils ; the one from Captain Parry's Journal, and co^r/^gportd-. 
ing iiBf time with, tlie laiM^ mentioned observation j.. the othep^ 
from a journal kdpt at Edinburgh, and corr^sponcjing in timQ 
^ith theSnirageiEonaerly described as observed on th^ Sth-April. 

18m' ' /■' ' a./: - :■... . 'u.K .. ., . . . ■. , 

J^rom QaptfLin Puirryy.Journah f 
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Fine weaker,— light breezes. 
Ligbt 'Airs 'to ftestt breezes. 
;V(fta^ate,Jiazy. , ;. , .- \ 
Li^t breezes, hizF. 
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7a Dr Yule (m thi t^ffect^prckitKed by ihepti^ef^.^me 
From Jfmmai'kept aiJEMmburJB;k 
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after 
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+ 33 
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34 
31 
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mi66 
.632 
.702 
.732 
.930 
.994 


Fait, dtOi, cold. 

Clear warm day, 

IhOl, vety cold ealt wiod. 

Cold marning, afterwards sunshine* 

Fa^, eold, duU. 



Aet. VI. — Accmmt of the deleterious effects produced by the pre- 
sence of the Larva of an Lisect in the Human Stoma^h^ with 
Observations.-^By J. Yule, M. D., F.K. S. E., Fellow of the 
Royal College of Physicians, M. W. S., &c. 

-TTL stbomg, athletic, country man, who had been employed iii 
the hay harvest, towards the end of June, was, in the July fol- 
lowing first s^ed with an uneasiness in the stomach, which 
gradually increased to pain, occasionally severe, and total loss df 
appetite, emaciation, and great debility. For some time, the 
remedies usually administered in cases of Indigestion, were used, 
without any permanent relief. But, after several weeks, during 
a fit of vomitihg, a large hairy caterpillar was ejected with th^ 
contents of the stomach. It was impossible, from the circum- 
stances, to ascertain, with precision, the nature of the insect to 
which the larva belonged, but there could b6 no doubt of ithe 
cause of the distress of the patient, who, from this dme,^ daSly 
recovered his former health. Cases of this nature are occa- 
sionally noted ; atid it is rather surprising thdt they do Hot oc- 
cur more frequently, when we considef how muc^ we are e^^ 
posed, especially in the spring and tbwards autumn, to such ac- 
cidents, by swallowing the ova of certain insects along vrith our 
aliment. Dr Lister^ in the tenth volume of the Philosophical 
Transactions of London, relates an instance of a boy who vo- 
mitied several larVfe of th^ l^pidojittefouslrrifce; afn*th^re are va- 
nous other instances of tliia natiire ott^ irecord. In the present 
case, however, the IdrvA 'denied to beloiig'to ovl&dF the dipteroas 
tribes (Tipulideffi) wbich haunt the borders of our ditches. The 
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' / Larva of an Iniect in the Human SiomacK. ' 78 ' 

Jbonds 6f black aiidtbtty«i<n,' longitudsutfiy^^lmclcti, arid the long 
tUlIrs, b^uug to fedrra? df Hie numerous Phidetise or ftioihs,' as j 
Veil as certain Tipulse, in this copntry termed Pmgoki iFUes^ 
Oy the country people. : * c 

; _Hereon$(., cannot butrc^pretthe too common custom of entotQo- ] 
logists ne^iecA^ the appearance and structure of insects^n this j 
first period of thmr exist^sce, in whirii they are coimtenanced f 
|by De Geer, whose labours are otherwise so valuable in this parti 
iof the history of Natu». But, granting the difficulties that must k 
tie ^countered in numberless* instances, and that the cHiuractera 
of die^faisect in the last and perfect state of its eldstence idioold' 
constitute the great ba^of a f^ilosophical arrangemeat; still, 
without a far more extensive acquaintance with the larvae of the 
Yfiippus tribes, theijr stnicture, economy, and those singular pro- 
perties, in which they so widely differ, not only from the whola of 
the yenhes, but among themselves, entomology must be con* 
aderfd as ektremely defective in its application.to what eonitu 
tajbes th^ gceat and ultimate object of all the sciences,-«-Jiumaa 

t. lU It. is ia this their primary state, that these apparently xxin^ 
l^mpUbte creatures come into perpetual collisoq with our closest 
igt$rest3:,ireqaently bred amongst, they devour, our various ali- 
jjj^eot^, and what they do not consume, they corrupt aQd render 
pselass^.by. their, filth. In this way, no doubt, they are taken. in. 
opca^pnally with oui: food, or are admitted into the various ac^ 
X3p^l^Wie ca?ntkp9 pf the body. 

, ,f^,3?bfi,lary;». of a carnivorous beetle, sent ton^e froip. Invera.^. 
ItgfV' ^t m^y ,lbed, but moved briskly in strong alk^ol, the 
4ay After itw«^.enclQsed in a phial filled with th^t liquor. Bon^ 
jpetifound thal^tbeJ^rva of Pi(^i£o Brassico^fi frozen under .a tem* 
p^rature^lA'^JRahwBi^bdlt's The^n^oJiJeter, i;evived perfectly otk 
b0lig ii\9m^. {X)^i^,i^9P!^c^^^ of life, under the 

saosttc^^qippitis ^tnep[^e9^jt;^de|::s tWs pwr^ irf etitoDOiology an ob* 
jectaf|Wi4J^'|iin<^?r^,J,Qot^^'Pby \. . ■ . r 

f^l^ #JlrPW!? i'^^fi^fWfiM^f^^^f^^;^*^ extremes of 
.^Bpa5(^:a|iW^|md|.4i^P«Pi^^ .I« the. pase above 

<iW^/<^H9^«*4»Wt and, the larva have 

4lt(ain^ih«A»ft 8i;^e,^i^^,rt»<e atpwacJi.of tKe pati^iit^ excluded. 



Digitized by 



Google 



71' Dr Yufo^mtife ^EgSBet^ptfcducedbjfihtpreseneit qftJie 

tbd^ iirkfadBi|q)|]BMptJ^^ wbosQCu^suadeiiitlieidnmiiictM^^ 

plants pcdbnUj^^linAHi^ater^r^ ilh^ ^il^upk tonpcntilw ofl Ae ' 
a^oiMfiidmiuiririeeiitliisi padentti^^ ptdlslB^ 

Wkji^IimifsiBVBteiaM pcoasiaHd Kfauduiigief itheiwatstB 

ddiar ifaeommior tfaeteoam'ils.fiaHy iafei^;^ ibc tlie liit!^»ii4ifi> 
oatBijk iXipid» ^addialflo JWidgniB kdiafah Ae: mtbc (u bitiwbm i 
tb«r Ararilireitlrtlmittringed a^e^ am leadiljicbMMmed^ if kmnet^eSo 
im tUsLlbararigbial jekui^tj So jreFf oppositeLare ttie:>c(saiG^) 
mipatidi^haMtsiof >ti» salne. widbadiialsria*' |I|qw VMsy differenr* 
pcfiods^liieir^Jrasr..) r ,';;uo-x, ..'^ . :u,-;- ■. i:..r :.-.! : f..' .', in 
c^ fidt;#IiatK0er ;diffi(iiiUi«s aUelid>'iiair aiqpiiiries? intcf tbe^in^r: 
tocj^oEitbistpirt'vof DDatace^ the^eiiubnb0;Di&'whtcbit k&nuiddd.: 
18.00 fap^^i^ocmdfWi^l^ seeot Kkelyhovrovezvtfaol the pby^' 

t ig jQPias gpg/lga8?adapted to Jiye^^ abd^JdlimL tlieor:pu£s6t.4rta|i^ 
mithe jajnties of tbe fiwig body of maa cm^ 
thetxs^DEMiivfaB ioff^flSi'^Hbitti^w^ a!i!€ too IkUe aoquaintediKUi, 
tbis^iaitesesiJiig: paortijof p^siologyy to^pronaBiici&..'vidi' xsmfiu^ 
deMexyiiQctesdyiBince die.idme»«if Be^Uidler^: adid JCfkl^ 
litde progress has been mad&mityaltliaagl|;:8oniefiaIiMUe>ib^ 
haTejxteo iimkiffltfaily .nol;ed; iKarin^oii the;suligectJ< imttn tMj 
Yobamt o£Ae<aBdiiibni^t Medieal Journdy Bi?:Bceit^iaf:^NdiW'- 
wicb jneftlioDs aioase of tbe krva /^^the haine4lyu(JiMcpi: 
/iiiw^ittifai^ hemy by-a^;tid^ after itiiad bdeoTJtheJcatitoasf i 

m«Rb!disloeB«)H;3diA,mstaacs;k^8ta*nl i&tbe^UHefid.«iidip9f idnr^' 
^vork ofJ^QriEDTScSpaiieelffiid Eidbyo^ 

irio.^mdito^beiaiig ixn»tfid;bj)i4 bo^;: thekr«i<tfjtliii inscvlf 
mtht^iniaiidiiMm e£tb^4C0iul^^ iinatai. 

thjff g^Dondi eitttcwof ^-iMk^riwlittilto^r^^tfiad^ 

l^.t^.fitOMfi.of racel.-; ,iM»''V i/i(?io7ijii t.-i^.or.j^.' o. .- i.i '.(jj.!.! 

5. AjrA0.dMtbe^al*la«ainMi]^iEiG^^ 
iviiflt ocai9olat(»y to think that Nature fadhself ffequentljrreine. 
dies the evil/ Socmer or liter the p^iod of the fioid evdluficm 
of the i&sect arriving, and it being then no Icmger capable (^ 
living in its first dtuaticMi, and of being nourished by tbe ani« 
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mM'jSuidsj :itil3 necei»anty d^inated bythe effixrts^imtuie';^ 
scHo^tlmes sl&ve^ a^ in the cas^ of lli^ diferenl s|lecie$ t)f Chslcqsp 
ImHsbedf in the srarioba acK^essible parta of quaadrtipedds in^ |his: 
country^ ja»d^ bs; Is^dy <stated> by Bombaldt and Botipiahd^ t£i 
imtx himsttlf^ in fhe tropical oonntries dT Sottib Ani^da. | / ; 
t€L It id ckar^ ka^Teiv that in oA^r insttDoea rrom thie verf 
dilte^em kiailto*e oftbe lainrw^ die periodi rf)thmn)finid^e¥dUitaoa 
nitisC'i^eodfisaarilyibe &r longer ]QFol;racted ; anvi ibe d^tfiosB and/ 
dinger greatiy iiio^eascd./ ' ^TfabBei of certain. cokopMdua omedts ? 
roMtniii^^in lh«ii> iif^ istatii) fbir. mobths^^ and. ereH' yeftri^ the v 
e&ets^df "^ir inttuslon- ktciitbft bBoidy huist thereft»^ be^ morel • 
dacagea^tPsifi. A cade^o^T'this^natiire wiosv lately comlniuilicated ta 
n^on Ibo ntost tie^^tabtevautfaoiity : : :A^ joixtig fedy firoin Pani- 
iriesslHre^bad been afflicted for about a yeai.emtikiy^p^pmi ag^^ 
gmTbted by sympkwm more^tlian nadally^e^rere;. ' She became- 
dtiA^vm^ef' em^kc9Hl^.'andMi%ak, vaad was^i(&>nc]iidejd td be c^. 
ii^lif ^ inicui^bla decline^ vben a videntr fit ci^ vDimting com- . 
ii^xitf, <a 'imlnber/of onseelsrof this ^race wer^ obaeirved axaas^ 
dft^^eolied'tionteiitfirdfifdia) etomadb, ;niised whhiAcatmdsmhie' 
qftajoftity* of -fakMid. i Afkr this, witb very ample iMaas, nshe 
daily veobvered her former heakh. My ftiend did^fiot'nsiceetain 
thbqpMHeli4o which these belonged^-and is istobe'regrel^ed duU' 
sfied^[i^«fthi^w^ not preserved. I -•...., 

'^^BM^H'^mfijst ^^dndiudei these iiemarksy my intention bemg to> 
siJEKte'1^#iG%' 't^rtmf^ facts i^lato^ t#M btanob;of; iueAcdl^ katiw 
mg^ ^^M^^^ % wSl probaUy be admitted, decnands nidte cc^gaird' 
lfifin4)fif of kteb^tlbeiBlowed<)Bit ;***«ii cireum9|«nc^ wbi^^ki 
8QaJe7fp£eaiure^**^8e&fff(»n ^at ^screifit^ natifrally-enoi^haft*. 
taxJieS'tb th^'^iafbj^(^4>y ttiM^^ fti^t 

4tt^itlf ino^ible^abdtlrditieBj blended, with ^!pop(llaE«>ramcmr4 
Ishiffl oniy-^df^ttiat^^he'^^ knonrouiig talbe^ health o£ 

fiae(q[Uei3dd^^ains^'TilM impce^teetioiiHicitfed^ 

cotn{k>sing' ^substance^ ^ther of a vegetableuor!: animal' mgHfot^, 

V , ... .r.^j T^f'r^ ■ '\'' f: :iit ';^:^« * ' ^fi '.' u .v.o '>T j.i: -li.' 
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( 76 ) 

Aw. VlL'^^Accouni of a Foadl Crocodiie xecenQy discaveffed 
' 4n thC' Alum-Skale near Whiiby. By the Rev, G^okoe. 
- You|TC, A- M. Member of the Weimerian Natural History. 
9ociety5 Autlior oi the Geological Survey <rf the .York^in? 
, Co^ &c. . (With a Plate.) 

XN t}ie month of December 1824, an interestitig discovery* 
was made at Whitby, Brown Marshall, a well known collec- 
tpr of petiif actions^ observed, in the face of a steep tliff, not fai* 
from the town, part of the head of a large animal, standing -but' 
from the surface of the alum-shale, several yards above li%h 
water-mark. Having, with no small labour and danger, sue-' 
ceeded in obtainii^ the head, he submitted it to my inspection ; 
and I found it to correspond with some fds^l heads fdund het^' 
within these few years, which were conddered as belonging tb' 
the Plesiosaurus. Being very desirous to procure a comjdet^ 
specimen of that animal, I directed him to be particularly care- 
ful in taking out the bones of the trunk, and esp^ally the fin* 
bones. Aftler several days labour, attended with con^derable 
peril, as the spot could not be reached but by th^ aid of ropes 
suspended from the upper part of the clifl; the whole specimen 
was got out When the pieces into which it hiad parted Wer^ 
put together, and laid in the order in which they were found in 
the rock, I had the satisfacticm of examining the specimed m^^ 
nutely ; but what was my surprise, when> instead of an animal 
with^n^ tot ' swimming, I found one furnished with teg9 for 
walking; instead of a Plesiosaurus^ I saw a Crocodile! Most 
of the bone^ of both the hind-legs, with ftragtnents of thos^ ctf 
the fore-legs, were distinctly percrived. At the same time, the 
appearaiice of portions of the scaly crust of the animal, arranged 
in S(q[uaridh compartments, )as in 'the cfocoi^e, made it easy to 
detefmiiie to what family^'the' anithal had'belobged. This vit- 
hiable relfe ot a fofmei' world, was immediately purchased fin? 
the Whitby Literary and Philosophldd Society, and conveyed 
to the Museum ; and wh^n some p^ink bad been taken in re* 
moving a coating of alum-shale that had adhered to several parts 
of the mass; it became st5B more interesting. The appearance 
^^hicli it now presents, is faithfully delineated in the drawing hf 
Mr Bird, accompanying this paper. (PI. III.) \ 
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Rev. Oeorge Yoang on « Fossil CroeodUe, 9T 

The length of the animal, following the curvature of the.s{nne, 
&74^1^^6 iMy^t Kut^ in its' ^mite^ stitte^ k ittiMl^Il^e beeA 
lAMft Id feet long^ as' themout'is^coiiBidembly iiiAIUilated, and 
li^^all portion 'of the tM) also Mras left In ^He iM, ^yaiog ixV the 
ffla^lty of extracting th€ tertebtm Thef mutikt^ stdte efthe 
snout has been occasioned by its exposure to the attnosphiBre ; 
in,q9ns^uence <>f which, successive portions of the muzzle musi 
have been detached, and have dropped down on the beach. 
Fortunately? another specimen of the head of this animal, ha- 
\}^g the muzzle complete, is also in the Whitby Museum'; and 
it is figured in the drawing, to shew the entire length and'fbrid 
of the bead. The dimensions of the latter, compared with whal 
we have of the new discovered speamen, shew, that it has be^ 
Ippg^ to a specimen only half its size; and hence, to make it 
^rrespond with the other, it is drawn on a scale twice ais Targd. 
The entire head measures 2 feet 3 inches ; and the imperfect 
on^ n^u^t, therefore, have been about 4 feet 6 inches long'; sb 
that, as it now measures only 19 inches, it must have lost about 
a yard of its length. The cranium, towards the uj)per part, Js 
a foot broad in the larger specimen, and half a foot in the smal- 
ler. The orbits of the eyes approach near to eafch other, and 
look upwards, ap in the recent crocodile. They are much smal- 
ler tl}^. those of the Ichthyosaurus. Behind them are two very 
deei\,j(^4^, of an oblong form, separate only by a thin 
^Cfit^m* , Bibfore them, at a short distance, are seen the nostrils'; 
in ^b^e. position of which, the animal differs greatly from tlie 
ffQiiifDiion crocodile, which has its nostrils near the end 6f, the 
mu?;^^., The great length of the snout is another poiiit bt dif- 
{^enq^,; our, fossil arumal being, in this respect, more nearly al* 
lied tQ ihegqx^ii^, ^ The region of the nostrils being injured iii 
the smaller Ibead, they cannot be discerned j but they are very 
CoaspieipLous in the. l^ger^ Jind ii^.ianother head of the sanie 
anginal, in X)^^ 99^99^911 pf yhomas Hmd^rw^eli, Ilscj. of Scar- 
txtfough, pubK^^ jp th[e ^eologicftl Survey of the YcM-kshire 
ooasf I Plate xv\; ^g^ % as tlie head of an Ichthyosaurus, 
Tb^ teeth are small,, i^nd.yfry numerous, and they are arranged 
lA straight lines, as in the Ichthyosaprus, and not in the beiid- 
u^ or curved form, in which those of the recent crocodile are 
placed. ^ ^ ' * 

Before proceeding to describe the body of the fossil animal; \i 
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19 Rev* .0eQKge\ Y^og xm^>a F^UOfXKO^ ivcavered 

in jdw^di^wil^ iNv wi|i)e^tfaoW<;kia3^ki its nottiml poai^ 

b6^.tllds|^^caInp^t^y^ bat^ as tbetfaacfepreseDts tb& 

sriji^aDtflirestingp; ^pofirpce, v iwa .hav« token, ^the Jibert;^ ^J^ 
T«i«91thci tri^idc with - i^ . appcnda^es^ thus bregtorjngitha'ViiiiDal 
neeify ta itsi, cvt^&al £bnn, ill^teftd of slitfi^ing it exaetly lu it ]«f 
^bttdcWlin therodc^ Two <^ the cervical vertebi% being m 
4li0 same mass |vi& the Jiead, ure-of course not rev^rs^ .. Cloae 
to the fisst of these two vertebrae, ^e see the oaifital akub^ 
yrVah has beem ton^fron its proper ^ace^ at the time 1r^enrt;Be 
nedc ^as to violently dislocated. The whole of the verfefaroft 
di^covered^^fiduding a |ialf vertebra which. was taken out^kst^ 
amouctftto mty^ so. that, if nothing but the other balfiofxbp 
latt.veitebra has-been leftin the cliS^ the number eorreBponds^witfaf 
that in the vertebral column of the Nilotic ciooodile. Inihelaitetf, 
there are 7 cervical vertebrae^ 12 dorsal, d lumbar, 2 sacral, and 
84 caudal ; but the ribs, processes, 8z;a are so miieh displaced or 
eonceal^ in tlfe fossil specimen, that^il i^ not easy to asc&rtain^ 
#bettiet its v^ebr&e have been in the same proportionsror HGti 
Several of thd dorsal and lumbar vertebrae are concealed in; the 
mass ; but thar spinous processes are seen running in a tolidraj 
Uy n^gtilar line along the back. On bodi sides of this Ibe^ 
we fittd pcKTtions of the scaly crust, ospeciaSy-on the leftside^ 
¥rfaere the scales run without interruption firoin the one end^of 
the body to the otfa^v shewing portions of above twenty roir4)r;(»r 
rittgs of scales- that have gone round thebody^or atle^ov^ 
the haiek. Those scales are nea^y of a square ahsp^ t^pecaSfy 
m theim4dle of the body^ where diey ard.hagesl^ and wfae]^s&< 
venal of tfaetti are ^arinated^ a$ in the t:^ of thd ebmmonifctv4 
oodile. All the scales exhibit mnnerous indented Imasks, sw^ 
as #e alsb'seein tke 'sciderof ;;recent'<;rocodik8. - Several poc^ 
tiokis of the ribs appear 'on ^the right odei and near lo> one of 
tibenr irab inperiect ammonite; * T^e belfy of tjsef aoamal, wh§ob^ 
flsiiesbetondticedyhy^u^tiAiostHr^etiick, iibo stiesra mair^ 
of' die ascites:; bui the^ are ilot ^mumeisdms'aaiotl theibaek, vid 

Of theboae$df thestemu^ asid()f theruiUJmcMreimieinitieS) 
oaijr impdrftct portioiis'w^ere fbundyatttifthoselimttll bwk^ aw) 
displaced. Fragments of the radttis^ uha^ &c are seen. The 
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ihDbqspeB(^itbBiai^ikg^i^^\]^A^6ire^yi«^ other.- 

Jtmges mtxe^btakemmli^ nmncfotts fffagfaentsiataJang^oat^iiB 
^ekliMQy <tha4i !p»rt ' jof . the i^ck^Letng^ ¥6r j soft. < .^Yet itbe ievitrer 

wit)|fpart«f^:third.clair; asalso ^tenuiiDadcttiof oi^ et^ibe 
8aiBl>: toeB^^wludi^ as ift iisiml4a arQeo$Ie% ba^iiad; i^o. don^ /If 
t]ra(|ie>liavi9.Blj.bdQiiged.t(^«oe £^ "we ha^^ih6 4emnBB^ioji$ of 
aUithevphdaogeslofitliat >fi^ ^om^Me (sm^yikAimg^fSfSy 
j6icr pbalauges in the hkd-feet» .witb on)y tipr^o dawf.. 9^ 
osaei^fimaiiMt^^^Ofta^y/m \h0v: gcopec'pk^; and, ai: tj^s^rspot 
iv&iei^>t]v^«a]:^ lunulec^ l^th dale bo^^ we^je;^ BOm^ part0(^^tbe 
llly^nesdl^^eL (|ieivis .nmBloili^gt th^' wrfefepSflKliogl b^Ebes ia tbd 

8WBS taAhraWtli^t wi^ther -^spoymem Wl^P ^bft ge^)^ 
odb surtcgir ^^ die Ypdushijreicomft ;vaA pMbJid?^» ^i t$fa«,ipq^iqi§4 
tatdiittkahl* im.®?^>ui)pe>;i^5oqodile.b^d b^iiilpmo/^ }n 9^1^ 9bmh 
^bdb)ijIn2t.tiiat.jtbe«fo99il'iKDimal3y ^ eoUed^ h^d 9)1 l^^j^WJ^H^M 
qgimaaakif^ibBim&!^^ £ti3>; ^»iscepc/^peirbi^*^|iiifefr 

to^lrrin^fir&ct iipmm«n& . But> c^ cp«)pai?ifig^ tl^is ii^^ 4$i^ 
Yeiid(ya^umrf with jthe jMie. foui>d. by Mes^ .Ch^fsx^c.i^ 

mgy^i aMi % tjbe)%»jrbwrcwjigh Gaj^gu%.it*(tfOMld'appQ0«.tb|iC 

bodi lammaia baf e ibel^gipged 4q /mi^> fpmU^>i ai»d/frQ|E^Uy(t6^(^ 

^Mcie^ ^[^:Jieadiamdjv«3t«br»^4A6 Jur dft .i^ 

fboB| rw^xdcor'sioeij^reot id aod m 

Jbe;genlAeBMn idio 4»b8nr«ii;i^ sthei ja^^ 1 75S^/«a«lre^ tliat 

tboflofatevedkppiBtSof^'^^ 

ijpiji(qmdf;t^»d4«,J:Xbe(tfi^^ 

p* 26S.^ appears to haye been ajfodatfffi^OPOodi^iF. A!7<Qi dft^^ifaile 
diaaonoiif^jjcraldiiWrfTe^ ^iJ^^fog^ii^peAiin^ 
^eariqgitfttftllftjsdeaQ^lb^i^^ a•^ifigN(«edi^9d^dc^4mffa|g 
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BO Rev. George/Young on a Fossif Crocodik discovered 

tf^^ an the spot ; butl^bave nm ho doubt that'tkey weiepdtt 
of its scales. It correspooded with' the prfsenl ^npeaioen^ h^tii 
in tjie sliiype .oC the head, and in tb^ fpirm and nuD^berbf >tUe 
^Ferfebne; ainl it was also about the same me^ iaiising (ifrifZit 

IcHlg. -i^*'-"^ 

'Within ibejie few years, other genuine relied of the terooodBe 
have beeo discovered near Whitby^ confuting of det^edSm^y 
portions of the vertebral column, &c. ; but they have been UHnl- 
ly a^ghed to that new fossil animal the Plesiosaurus; - Tb^ re- 
cent discovery has enabled us to correct this mistid^e, ind^ieft- 
dent of the more full account of the Pledosaurus, lalieljr pubh^E^ 
in the Geological Transactions. • '-j •' ^". 

The Whitby alum-shale, however, contains' undoubted^'n^ 
mains of :the Plesiosaurus. There are fin*bones, veridbnc^^^&&tbf 
diat animal in the Whitby Museum ; aitd^ prior tt> ihe dbcbnoff 
of the Ple^osaurus dolichodeirus, figured m 'the ^Gecd^gieiil 
Transactions, vol. i. 2d series, pi. xlviii., wq had siwcimofaB 
which convinced us that Mr Cotiybeare had been mistaken 'in 
his attempt to restore the. fin of that atitmal, as figured ^in'. tbe 
Geolc^cai Transactions, vol. v. pi. 42. It would be* ant im- 
portant object to procure a good spedmen of the whole ani- 
nal.' -Snch a discovery might enable us to ascertain whether 
theupnatural length of neck, which it appears to hlM^^ hi ;t]le 
qieeiraeo of 1823, realty belongs to it, or is only, the rosiili; of 
accidents, which have violently displaced and altered the g^\l^ter 
part of its hemes. Our Plemosauri, if not of di^r^2t s^^^^es, 
nrast have been of very difierent sizes. One specimen of^Ui^ 

re Whitby Muaeum,^ miifffiubre 
bulk, as the first tow oB-dSLap^ 
A are 3 inches long eiieh.'^<' f rri 
r four spedes occur in oaa^ akmu 
of Mr Conybeare iy'Wpsi'^Ae. 
}e<iiiiens> publishefl in tlte<€k(v 
ad S^'i^vd nNMW^inrthe Wtitbjr 
he (sp^citnenyr^ot^S.fof-^ same 
tfeer ?M0oioira tjf ' tbe «WWner|ih 
anofihecrepeciies^itfaeiiaaa' bring 
A ^ ,i<^ut.^whi&4ttimpdffeet) 
i^rpri^portiaQr t6f<Aie lBte<>.«ft*tdic 
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Of t^ ep^f^ vn^ largi^ te^h 86t clos^ tbgetjlei', 
•l^iEfkA. fbagft^doH* <3f Conybeare), there is one spedm^ in the 
WbM^ Moiieiin^ «nd another was found a fkvr y6ar^ agd 
Whrih^ the veiy lai^ vertebrae fbund here, sotae of which 
measure above six inches in diameter, belong to the same spe- 
idiB4Mr noTy reiaahis Co be ascertained. I may add, that we baff 
Mtme imperftct specimens that may probably be assigned to the 

> It is pleasii^ to observe the progress that has lately beai 
iiHids*iii iUustradng the nature of the fossil Saurian animals of 
QBrkttiL . But while much has been ascertained in this depart- 
ment of sdenoe, much remains to be elucidated ; and, as riot a 
iemeaamM naturalists are now bending their investigations in 
diat- i^VBetkm, we may hope that fresh discoveries will Soon r^ 
iiiaid dieir industry, and that new light will be thrown on a sab- 
jeci diat so wtall deserves to be explored. Should Whitby have 
ibB good fortune to beccmie the seat of any such discoveries, the 
meaabers of its Literary and Philosophical Society will count it 
an himoQr to tnake sueh acquisitions to science the^common pro- 
{■rtj of the literary world. 



Ammi YHI.-^A short Na/rrative of Facts relative to the Invent 
Vi ith^wtd* Practice <^ Steam-Navigoition by the late Patrick 
r >i JfiQAM, .i^. of Dalswvnton. Drawn up by his Eldest Son 

ri ifPApfBier MiLLEE, Esq. . , 

oAtBfijvnsI importattce into which the practice of navigatioi) 
j^flkeam hu suddenly grown up within the few last ^eai^ 
and tl^ pcodigious i^flUesice which it seems destined in its fu^ 
tiUDt> foogiess t» posses over- the intarourse of mankind ip 
watf tfomxtot^ the gU»b4' hate naturally attracted the pubBc 
trntha/ty to ihe disootery Md'a^rtabment of those earlier at- 
tgfi^n qdagcnimKi' ot {latriotic individuals, which liave led tfa# 
joq^tttmidi onei^peoted, and, in truth, stieh marvellousresults. 
Upon itbii, as uponiiU «milar inquiries connected with tlie )|is- 
l/agjiot ittvedticMtt) some degree of obscurity and imc^tiilaty: 
jbaSifaa«Er£9aiBd txi prnvail, wliieii haii, as usual, giyen.liyf^ tot 
nriowiJdseand'UftwiinMtaM^ pretensions; and, wUle^ 

VOL. ZIII. NO. 25. JULY 18S5. F 
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dHUk^ %aM be^ gra^hlafly ivinnmig tlieb* wn^ on ^e fSBXiSiiofisr 
M& ^ednUtjr bf the irorid, I Ihki^ had td experieiKSe n^ fSk^ 
dt^ff!€€ 4lf 8elf-^pt«oadi, hi k> loi^ rte£rainmg Irom the as6er^» 
«nd putKc Tfedicattion of the daims of my FMh^ to he heW 
9ioA acknowledged as ^ real author of th^ modem vyigbextt dT 
iHaViga^R bt meand (^'^ealOi In now petf(M*mHig thus laErd&» 
;fy fliat iict of duty to whidi I have felt myself knperiotM^ 
(^ed, 1 shall studiously confine ^mp^ t6 a brief ncurrative tf 
ilMftB^ su($h SIS I fSsel confident Wffi supersede the propriety <nr 
jti^esidty ^«u»^ €OBti?0¥ersial dlscttSsioH oq tke sabjf^^ 

' 1%e piiibticitl {^t^B of modem steanMMvigation may hb^ 
iMid %o ocoasist of two district parts. Tliese em, m the fiM 
p^toe, ihe ^rpplicittion of wheds or rotatory paddlea to the pro* 
pi:MGai of Tesfeeb ; and, in Ae sedond jfece, the subsfitutioii^of" 
llie irresig^ble power of steam in place cF anima! sttenglh, e^ 
kBtj ci&er species <^ meehanica} finx^e, in Ihe working of €iose 
rotatory padcffles. 

• Without any violation of wfait ought to be windtted as ge^ 
nuine historical truth, it may be said, that both of these airc- 
modern and very recent inventions ; while^ at the same time, it 
is not to be disputed^ that some rude and long fts'gotten at- 
tempts dt both may be tmoed to periods 0Gafi^«rab}ym<»i§'r^ 
flrote. 'tliu)3, itis unda^iadbte^^at, in the 16t)i century, sa^U 
tessds, pi!^)e^ed by meaas ^ rotatray pad(Ses insteadiof-ctarfi,. 
were employed on son^ of the rivers of Italy, al&ou^ flie 
practice seems to have been very limited, and long smce dis- 
llsed, as very iiiferior in efficacy to iJtatttf ordinary oarst «rtfl, 
in so fat as I have had any (^portumty of learning, Ae 'etxiift- 
eiiee of the practice is nowhere recorded but in tSie wodt of Kb- 
bertus Vdturius, Be Re MSkariy first published at Vei^na ih 
flie year 1472,— a work of considerable note in tJie authsoirs gmrt^ 
thne, but Wiri e h has been for ages^negfected atid^nfciiown, ttti- 
fess to the more ciirious in eariy IflWiography.. In 13te mamery. 
it is imdeniaWe, that, abotrt tnnety years«go, an iiigemous pen*«t , 
of Ae name of SPonafhan Hulls invented a machitie ♦^-fw car«y- 
ftig drips afid Vessels out of cHf into any haAour^or river agjiist 
Hdbd or tiil6, ^r in a cahn^" !for ^HS^ he Obtained fojral lettefte- 
iJatetit, 'dated in the yew: l?WB^^m wraitioft ^^iKsbting c*^ 
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aaall ▼^ssel, ivfaicli he pr^erjy enough calls a Tov^ioat, .ha- 
vkg a retakikig pa^die extended JGrasa its stern, iducfa wan 
put in moticMi j|>jr.a saiali and sufi{de iuteam-aj^arabis^bcfid in 
t^ l^y of die boat ; and with the aid of this towrboat, Jbf 
proposed to drag lai^r vessds put of the harbour in' a calni^ 
Qt against the wind and t|de. It would be ui^ust to the ma^ 
Wfxry of an ingenious qpeculaliat, to deny to JcmaJthan If ulk the 
cred^ oi Im^^lng first concei¥ed die i^ea of rendering the power 
of steam subservient, in any measui^ to* dio purposei^ of jmA> 
giition ; whiH on the oth^ han^d, it wcndd be x^aiite i^isurdi 
and equally unjust to the claims of poftoior inventors, to stats 
his little tow-*boat as bearing any close analqgy to the stoanifi 
. yessels of the present day, or to insinuate th^ possibility of any 
hbt having been demed from the deacrq)tion and draii^t of 
Us new invented machine, printed by Hulls in 17@7, butof 
wy<^, till within the last few years, np copy was knconi tdex«- 
ist. In a w(»rd, it jnay be fairly stated, that, forty ypars ago^ 
no man, either prolessional or speculative, had seriouslythoug^ 
of substituting rotatory oars or peddles in place of sails ia the 
p»^pulsionof larg^ vessels at sea, or of employing the boundless 
force <^ steam tot any purpose of this nature. 

This mudi I feel my^lf warranted in paying, that, in the 
various ^^eriments on both of these parts of the syst^foa upon 
which my father is knpwn to hav^ expended his meai», he was 
not impelled or guided by any previous discoveries, either i^ 
ancient fx more recent date. 

And h^e I hope to be pardoned icft saying a few weii^s of 
the person, whose daims to the grateful irecpU^tion <^ Us 
eountrymaa I have thoughl; it my duty to reccHid. My ^udier 
was not of any profes^pn, eit^r military or naval ; his pn^Kqr 
business was that of a banker, by. means ci which he hafl accUf- 
mulaied .ecmaiderable wealthy qai whidi, however, he appesJi^ 
to set tittle vak^, unless in so far as it enabled bin^t to, io^ 
dulge his ruMng passion for jt^e promotion of imjmivemeQts 
fad the arts, tending eith^ to national se^uri^ or to the ganesil 
benefit of m^pkind. in, fros^u^ng his schemes of this nature^ 
^kis^ healwaya.^dr^^^}! a pertain qharacteristio energy aosl 
aeal not easily to be^b«fl[pd, nodding could be more j^emo^ 
fiiQm^lus tbpughts thaa any,s(»:di4 <xr selfish ends ; and even in 
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J^>fS^t,^ successful accomplishment;^ his own personal credit and 
c^/o^eration seemed to be almost entirely forgotten ; and had 
h|^ ^lents. and his means been in all respects equal to his own 
,{]tv^Uf:, spirited and truly patriotic wishe^^ there was hardly any 
limit within which his prudence would have set bounds to his 
f^ei^ns for the benefit of his country, , ^ 

. Tlje present is not a fit occasion for me tp ent«r into a detail 
p^i \}f^ numerous and important schemes of improvement in 
m]^£h my father was embarked at various periods of his life. 
ft may here be enough to say, that, among otibers, he best;owed 
.x^uch tljLOu^t, and expended very large sums, on the im- 
{HX)(vement of artiUeiy and naval |u*chitecture. 

One of the immediate results of his experiments of the.fii^st 
4^tf3a:iptian, was the fortunate and well known .invention, of the 
,cfurronade ; and it was in the course of his speculations and ex- 
periments on the latter, that he was led to think of deviling 
scHne improved modes of constructing or propelling vessels in 
circumstances where the ordinary resources of the nautical art 
were insufficient or unavailing. Among th^se tl>e construction 
of double and triple vessels, to be moved by wheels placed ^n 
prc^r situations,, had occurred to him as calculated, to prove 
<Qf essential service ; and, accordingly^ he did not hesitate in 
building and equipping several vessels of this descriptioi^ 
which he considered as fully warranting his own previous ex- 
pect^itioQs of advantage. , , 

Having so far satisfied hinu^lf of the utility of tliif scheme^ 
lie printed at Edinburgh a work, in both the !IQnglish^ ^d 
French languages, which he entitled, " The EleivaticMi, Sectiop^ 
Flim,,apd Views of a Triple Vessel, and of Wheels^ iiri^ex- 
p]anat;ions of the figures in the engraving; and a short account 
<}f the properties and advantages of the invention.*" 

This work is here peculiarly interesting, not only as dis- 
laying my father^s great exertions for the improvement of na- 
val ardiitecture, but by recording the first announcement of his 
intention to employ a power more adequate to the ends in view 
ihaxi that either of human strength or of ordimury ^lecha^cal 
Joontriyance. It is with this view that 1 deem it necepary to 
ijuote a few of the more important passages of the work. 
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•* Inventions whflcli have a tendency to prdmote fli§ happi- 
ness, or to increase the comforts, of mankind in general, shoUl3, 
as soon as they have been brought to any degree of maturity, 
and can be described with tolerable precision, be communicated 
to the world at large. 

'^ Impressed with this sentiment, I have caused to be '^. 
graved a plan and views of a triple vessel, constructed 6n n 
new principle, and also a plan and view of a wheel to give he): 
motion through the water. That engraving, with explanatiotfi, 
is subjoined. The properties peculiar to vessels so constaidtejd, 
with the benefits which may be expected to result frbm th^t|i 
to society, I shall endeavour to describe as clearly as the natut^ 
of the subject will allow. 

" The years I have applied myself to this subject, and thfe 
many experiments I have made with vessels which I caused t6 
be built for the sole purpose of improving naval architecture, 
have given rise to the invention which I now communicate. 

** This first and prindpal property of vessels constructed upt 
on the plan here commimicated, is derived from the whe^ 
the mechanism' of which is simple and obvious. To work then^ 
seamanship is not requisite, for it can be performed eVen by 
the most ignorant, — strength and agihty in the men employed 
bemg all that is necessary. ' 

'^ i'rom the experiments I have made in difierent vessel? Wf t^i 
thie wheels wrdu^t by cranks/ as shewn: in the plan, it appears 
to me, that ships, however great their burden, if there be no 
wind, and the water is smooth, may be made to.pass thr6u^ 
ft" at the rate of from three to four miles an hdur. 

^*' When the movement of the wheel coknes to 1bi aidM by- 
mechanical powers, so as to' accelerate its revolutions,' the 1)9* 
fore-mentioned rate of a ship's going through the water will be 
in proportion to the power used. 

'* I have alsd reason to believe, that the power op iUte 

STEAM-ENGINi; MAY BE APPLIED TO WOEK THE WHEELS, SO Xs 

TO GIVE THEM A QUICKER MOTION, and Consequently to increase 
that of the ship. In the cojirse of this summer I intend to 
make the exTCrim'ent, and the result, if favckurableV shilll Ifc 
commumca;led to the public.^ ' * ' ' *^; 
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And/ after ennm^atii^ t^ peculiar ^i^opertifeB by y/Addi 

those vessels were disdiiguidied, aM the tarious bdneBts to na- 

vigadon i^esulting from these pnSperti^s, h^ aeetxm to hare 

thought it necessaxy to apologise f6r not haring c^onducted the 

, experiments on a still more expensive scale. 

" It waft my wish to haVe built The Edinbui-gh [the trijile 
ship, of which the engraved plans are annexed to the book] on 
a ftcale sufficiently large fo have rendered her fit t6t a voyage 
of any lengthl This would have shewn mcwfe clearly the prin- 
ciple 6f hel* constructidn, and would have enabled ine to ascei^ 
tain with grieatei* acci^acy, not only the beft forttis aAd prdjpbr-- 
tions of the three vesisels, but also the proper distailces at which 
they ought to be placed from each othd". From aft undeita- 
kih^ of siidi todgttitude, however, I was not only prevetttfed by 
th^ tttt£ftitlon 1 owed to the duties of a ^dat business in wfaidi 
1 was th^ engaged, but I was also restramed by prudenodf, 
having, during the late War, expended lai-ge sums in ihimbei^- 
iless e^xperitftents tcn^ the improvemefit of artillery. With a tiew 
^ did jhf c6unti^, and iiaving^ ishice ^hte peace, ineuti^ much 
%'Htpince &i building Various vessel with a design to improve 

And, after giving various important suggestions sta to iKe 
, proper construction of such vessels, he thus concludes his iitate>- 
thent ' 

" •• Hkvlng thus thitown out these few r^Eftarks upon ihe iti- 
Veiftion I now communicate to the world, I stilmiit it totheif 
4;ob0ideration. As td the truth of my syistem, it niay be easilj 
ascertained by Aliy Priflee in £urope. It will be an undert^ 
th^ ^tri^tie and ben^fiei^nt ; ^d if ii[^owcd witii die miceesB 
which I <^pect, mtist be attended with the happiest iii/m^ 
quinces to his subjects. 

^^ As to myself, after some years bestowed in study and ap^ 
^Cbtion t5 this subject, the present iimtSoJsnt to me a period 
C^ i^)ose and satiBfocticm. The vessd of wfaidi die engra^g 
i% atm^ed) is the eighdi which I have had built, with a view 
^ hfi|^i9iire naval arehitecture. One of them, built ait a coast*. 
€i]^^^ expence, lies i^dBorS^ed and r^idered trndndsi bgr;i}»^ 
above mentioned statute, enacted ^fter the v^essel* was ImmAi^ik 
Notwithstanding this, I was refused a license to make experi* 
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bmbU irith Imt at tmy own expence ; cscperiineiitf imeoinicctcdt 
wish anjr ffxdid new, and wfaidi aimed at nodmig but proiii0i. 
tk^ tlie geocsal welfiEffe of maakiiML 

^ The lij^ inirtiidi the utiUlyof thit mres^doa shall be 
^wwcd by the puMic, will enable me to jud^ how far it maj 
^proper to make known another sjstem, foioKled i^n a cMi^ 
^xnalion of the /powers of an improTed artilleij with those of 
an improved naval ardhhecture. 

.^ Thatfffstem isof such anat«2r%as,¥ran ita^verygreat sn^ 
^fffrioritjr, to give a decided advantage to die State bj wfakh il 
ah|dl.ber iSnrt adopted. My only view, however, beang to pio. 
jaiote the biypinrsa of manJand, a discovery of diit System wffl 
np^ be made, widioiit having juirt reascm to expect that it wiQ 
J)C i^ployed for that beneficent end ^7^ 

f .It may be readily bdieved,\hat the hint eontained m this 
ynbMratinn of txsj £iAhi»% of his ii^eniion to spfij die power 
of steam to the whole of his double and triple Yesselsy was not 
Jbftsftily tiirow^ >oHt. In die course of his various e^qieriments 



* On the estiiiiation in which my fatherwai held bj hii cootemponuies, i^ 
tbe period of thii publication^ I maj be pardoned jfor appeaUnf^ to the foQoir- 
i^p«<My in tf»MeiBoriab of Great Britain and Irdaa^ by hkdktingttia^ 
IrifiMnaTi the l^te Sir John DahTvipIe, Bart 

^ Mr Mnxsm, a banker, ef £^eat wealth tt>d andeat fioo^jr* Ha Is tlie 
same person who invented and improved the carronade-gun, and who has late- 
^isvmted an improvement upon shipping of perhaps still greater importance 
Wa naval .nation,, a triple ship, worked by wheels ia She two teparatioBa bs- 
twren th^ three -ressda^ in a cahn, and when the wind ia oentmiyi irWl^has 
iliB ibxee following advantages^^that she advances in a calm ^when other vaa- 
^^ stop, or against the wind when other Tessels are driven batck t tha|; ahve 
nakea tiie whole sea-coastof the world a harbour by the shallow water whidi 
ilie djaws ; and that she fares from riiipwreck on sea-coasts, heeause, by meMn 
efherwkeak, Aecntbekcqpt off any toast n time of dttigBr. iknciwittat 
hia equal in this isLmd in poiat •of Jsventkn, s^igadty 4i> »itgalate il^ hfiuB^ 
-and spMt. 

^ Mr Miner latdy sent a. present eHus book, wKh ^tes, io; desczlbe tl^e 
^wnmei tad its principlet^to eveiy Sovenngn of Europe, and also to the Ami^ 
xtcaa italSi, becaiis^ he thovght .thst ^e iacvfation •i^ht to be the propcc^ 
of human Hnd^ Copies of it were also sent to tJie Boyal Society at L^adl&a, 
^ AdVDCAteE^' tibm^ ill ^tknd, and ihe Unimdity tlibiaiies. of-ldiltt 
^iountry, and, I >beieve^'alseK>f EnghUid t and be constructed^ and.tried in tibe 
desyteirei^i nCihaapx^ss^, to aaceufcidn wluch ^nn the best ^nm^ giUs owa 
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qp.^.fiompfinitire vcdodty of faia Tcstels ;with those pvopelkd 
bjy^sAils^.jer bj^iOxtihfuuy o«%^kidi had given oceaskm td set- 
¥eval ia^nsstiBg •iHd animMbg ctoteatK for mxpsnenty^ he had 
st^ro^^ j^ tfaediebeasHy ^ empkykig aihi^er faroe than thttC 
0^. tbf .bumftn MWy aided as dtnodghb be hy the j^rdiaary rioe^ 
fthlrtiifa i )O0tttriyaacfe8 ; .aik), liij dda view, <varioiia IsUggeitiisiw 
m^fitm^^^^vAy adopted and laid aside. Thus, at one dine^ 
it occiuaied to bim that the power of h(»«ea might be uaefoU^ 
0BWiifxy.ed ; while> at another, die aid of the wind itedf s^med 
ta fumlsb the means of coimteraoting its own direct and ordsu 
nasj 43pfration« . Bat among all the possible varieties of fome, 
th4t of steam appears to have presented itself to his mind, as at 
onee the ik)ost potent, the most certain, and ihe most manage^ 
aUeL M-i 

And here it is'tbat I experience. a heartfelt satisfactioo ia re- 
eordiagthe meritaol a most h^eniou% as^well as modest wad 
worthy man, who then readed in my fkfcher^s fiimily as th& txt* 
tor of two of bis younger sons, and whose thmi^ts had been 
much turned towards the improvement of the steam-engine^ 
To Mr James Taylor^s enthusiasm my father always professed 
himself indebted for assistance in his fienFourite pursuits ; and 
it.was in the very heat of a Jceen and breathless contest, id 
which they were one day engaged with a cuistoniJiouse boi^^ 
on the Leith establishment, that Mr Taylor caUed otittomy 
father. That they cmLy required the help of his steam^^en^ne to 
beat their antagonists. > 

•TUl cafefUalaod random ejacidation was not lost on my fa- 
ther. It led to many subsequent discussions on tte pmotiiuu 
bility of this application of f(H*ce, in the course of which various 
expedients were thought of for overcoming the most obviouct 
mechanical difficulty ,--«4hat of cnarerting a <divect rectilinear-iny 
to a rotatory motion, and Ihe no less obvious danger from ire, 
in certain states of the weather; but it was under a very con* 
.fident anticipation of the success of the. e^qpenmei^ that my fa* 
ther alluded to the sulyeet M his puUicalaoniof t^beuary 
1787. 

In nuHing his first experiments, he deeaned it ^visable, in 
every point o£ viewi^ to begin, upon w small scale ; yet a ^ipate* 
quite sufficient to determine the proUem which it was his ob- 
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jsot tQ« ao^ve* > He imd conartrwted a 'MMiUr andtii^i^^hfln(i^itle 

douUer/vcaseL* widi Tchdris^ tb> beowd asr a^^deSMuc^-boat^^ fiA^ 

lafce at Bakivinboiir imd: in'thia littlevesi^lke'^eM^^^^^^ 

tlM ajqsiicatiQn of ^eam. 0» looking itkmd^fbr a ^raictfctfl^^ 

^aeeritoitaQculie tte wtoric^Mr T^loritecoMmecfd^^tb iik «il^ 

t^lCieiDo^iUliaiai^nimgto the Wanbddittad Mifiei^ i«4^ 

hcribadjkiiami at ^choolyand irfub had t?e6qn% etotttv^^armiiAs 

ofli^qplyiii^ theibreeof isteam to wbd«l*»e^ iMy>f«th€ip 

naaipkaaed widi the ingenuity cifhiaiooittrlvaiiosft,' and^tfeecfttl- 

iagiy enq[^ttd him^ akng whh Mr Taylor^ totaiipiritit€»d< th^ 

couiarUBtkHL'af.a aiiialL> Bteam-^^ngine^ to ha used te^thia |^i^ 

jicted esiiBnnieiit. Thiavas in the spdng^^f 1788^; land 'it 

waa.not t^ the following mentb of (Mober that ^e c^i^fittia 

and machinery were completed, and placed in the pleasure-boat 

can Dalsvsntoa.klaew . Nodiing oofidd beiititHre gvattfyiflg or 

aaarecita^ete 'than the* suooess of this first tml^; aftdiirhfla) 

foe seteral weeks, it coiitiniicd to dd%^t inyfiather'aad hismir* 

mexduB visttara^. it affiiided hdm. the fiiUeat asmiiiianoe c^' tte 

juBtpeas txf Mb own antio^pation of the posiibiMty of ap^idg «« 

Ae ptop^Moo^of >hb vessels <die unUmitaMe pow^^<tf Miteatii 

Om the^appsooch off winter, the iqspiivattts was r^oaoved '£roHi 

the. boaitv ^and placed aa a sort of trc^hy in Ma^ibtitlryi^tiDiEj* 

saoBton^; andyafter his death in 1815) it cameiiito l»^'pbaiM^ 

sion^ andtha&been fbrtuhately preserted as a monum^i dfi tka 

eoriieab'iBalance of €ctuai navigation ly steam of which aAy 

evidence or record has been produced *. . . . ' ,, 

-uD^ithai. esperiment^ an accounty drawn upby *MrTa^r, 

.wBajpdi}idiisd in .tibe Domfms newspaper of the day. This 

eHperiment wai also notieed in the ScQta Magaaiitt ix^ lfoT^ii»* 

her- 11^ aa the fbUowing words: ^< OnO^tdtier 14^ a; boat 

wasipMt in moiaoanby a steant^engnie^ upon MrMiQIer of Dai* 

swiatonlajpieQeiof ^waterat thatt place* That gentleman^sim* 

paorementB in naval adfairstaiie well^kxowa totbs poblio. For 

^sottoe limeipaat lusiattaitioki has'-been turned to the applicatioA 

of . the sfeam-engine to fhei' purposes of nayigaticm. He)iii$ 

' « Hiis HtCle ^b£^ <4 ind^ fianx^ter cyfinders) was constructed bj 
Cto^e^Watt, laimta^iaSms LowtCtlton, C^bofg^. Th^ cyHlitars^ire of 
b^lij, and Mie ^prj|^[^^^il>ug,4W»^gl«a 
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jMw Arccflaofiinfaedy tad eyide^^ t9 the wovid^ die ] 

ikAbiii^ofdiifi^bjrexeciitiiigituponaff^ A vessel, 2^ 

-fytX loi^ iaid.7 bvoad^ w»s» on die aboine^ d»te, ^vea with, two 
udob^^ by-a finiaU engme. It anffviTeired Mr Millear^s figpecfii^- 
immfv^jyBsA affiorded gi^eat pfea^un^ to tfie-ipectotocs. Thp 
lmcea<».of tbiflr ei^p^mieiit is no sraidi^ aceessdoii to the public 
litt^MiKiy IB <»naLB^ aoA all labi^ navigttioiv pointa it out t|i^ 
i)«t (^ the greatest advantage, iiot only to tfak ifl^nd, but to 
Dmy odl^ tdaatiaii& in the world. The engine uaod is Mt 
gyuiii]^tfs aew^ potent^ngjne.^ 7he effibpt of these pjul^lic 
li0tiGe6i«aB such as n»ghtj^ve been ^ssjpee^&Bi^ in j^irwiilff^f^g 
^ny fiuhtr^s ardour &r further trial, on a lazg^ and stiJi ^move 
«lii4iirfaeto«y s^e. ^ . .. . , - ■. ^' .: 

JUeo|r<yn^,.in itb^ suipio^ oi VJH% he directed ope pf )vf 
do^Ie vertids, c^.abqut 00 feet in ien^gtb, tjc^ he (ealxiefJLiV^ ,C^«. 
jren^ in d«der to be fitted up as a steam^boat^ Ifj fusnisdbang ^r 
with. revcil:ving paddle^ ^md a steam-engine soited t^ the snp. 
yosedr eagigeBcies of tbe^ case* In this second eKpedmei^ he 
'agam ava^d himself of the zeahms assistance of Mr Tayka^ 
jmA agaiQ en^^yed Mr Syminigtoai as the operative enginpeE. 
jBfiTr thi& pwrpose^.tliojr were digpsitched to Canon in the mcwth 
4i^ June 1789, . and I have now m my poseeiision the ai^ina| 
Mt^ sent by .my latbfsr,to the Carvoa Company, as intipd}fCr 
*cry to^Mr %»Hingtan'sempl0y^ il^is as follows^ ^ , ^ -j 

, ,*^: /I3ie bearer Mr William Symiogton js enqdoyed byime 
im -et^^ a ^steami^giDe ibr a ^dotible vessd,. which he . iptopm^t^ 
4io4iaye Qtffide ftt Catroiu I bav^ diecefcR^ to beg^ tlist joia 
JMtt^i?da;tke.ei^ine to be made .^ceofdiag to his dire<?tadpe|. 
As it is oljtDportaBiaeideit thii|«s|)er]iiien,t ^bocdd be inade^scK^i^ 
I l)eg also thuat you wiU assist hhn, by your in'ders to the pn>. 
per woi^hn^, itt IkafHAg "it ^xA ^^tsp^lAso^. I am evei^ 
«wiA gran jp^^d^^Gentlemen, your most obedient hinnUe 
<«ervartt, PATRicgc Milles* 

Sa;9p^ qf ,Ae qipdQU9 niy>ortarice thitf ex^^med by v^'J^ 
ther for the riqnd prosecntion oil the work^ it,:«i^ ^ tijOl^lflt^ 
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a'^pse of stx menthft that IidsTvessdi'wal^ i^ady m ht pat in 
iaodlicti. In th^ eofirse of this fir»t We€^ ^ December he dii^eeU 
fid liieTessd to be taken hrtoth^ Forth and Clyde Caiial; a^ 
haTin^ gone abi^^ad wiiS^ ACfmartiHtee of the C&ftor CompaBy^ 
«id a pairty of hia friencfe^ and in ^t^dsence of a viist innltitiid^ 
of cmdcnts spectator^ the ttiaehineiy w^ put iii molienv attd 
this second trial promised to be every way as ptbspei^eus bb 
diot on th^ lake rf Dalswinton. It hf^pened^ however, un- 
luckily^ diat thie revolving paddles had not been made of si^ 
&knt strength ; and when the eilgine M^ brougbl into fi|H 
«6d6b^ several of th^ float-boards were Carried away, and tf vcfy 
vexB,iiovi9 rtx^ wtu^ for that day, put to the voyage. No time^ 
however^ wad lost in repairing this damage, and, on the S5th 
i>ecember, l^e 8team4>oat was again j^ut inf motion, and carried 
albng tlie canal at the rate of nei^ly iteven mles an hour^ with* 
odt Uify -tnrtoward aedident, ^tlK^^gk it appeared evident that 
^ w^ht ot tM! engine was ^ai -oveTbilrthen for the vessel^ 
and tinct,- u^d^ such a strain, it w^ld have beto imprud^it 
to VeAture td sea *. 

*Si^ ex|>erinient, however, was i^ain repeated on the t^9^ 
fbBowin^ days ; and having thus satisfied himself df the piao^ 
^icMiSty x^f his scheme, he gave orda« for unripping the stp^ 
ptotttnr, mdd hying it up in the stotehoiises <^ the Garron 
Company, and directed Mi* Taylcwr to cifll in Ae ^^Eurious ae«i. 
a^pt^, and discharge the expences which the experiment had 
docasi(^ed. 

^It'Vife, TE believe, ray father*^ i^tentfon to hfeiv^ renounced 
#fe li&tkAt df tfie leiiKpeHilietit in a ^legular puUieMion, simthir ^ 
tlttt iSteajif noiSeed on the siAjeot of douMe and triple vessefas 
itillle'nieflfi tiine,=1iie fidlowing^ brief notice m^tde its appear* 
Mce^M tiie EdiiAKli^ fiew«qpttpa« 6f Febri^^ 

^ fixtreuii /{^:€^ Le^^ fr(mF,qIkkh. 

** PebhMy is. 1991^ 
**tt1s wilh^6at pleasttfe I inform ybu, that the el|)^ 
dient whieh sdine time ago MitsdHiA^ixpm I^Gteat CtSM^ h^re, 

^ fter^BiJ^i^ h^tig miytlkee qiiknm of an itfcfa tfaidt, ahhoogil lier 
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b^i Mr AISikT'«f iDfdfiE^ifmton^^ for aflcertainiBg< the pow^-s xtf 4lit 
8libu»MengiBe m^n apidied to saifingv h£» Ifttefy-been rqieated 
-MAv^^^rerj gneat fuocessl Although th^te expeeimente huTie 
been conducted under a Tariety of disadvantages, as baraig 
been HiaNle: with a vessel built formerly for a diftanent purpose^ 
yfet tiie velocity aequired was no less than \&om six andra heSS 
to'seven tnoies an hour. ..... .. 

" This sufficifently shews, that, with vessels properly constmict** 
ed^ d velodty of eight or nine, or even ten, miles an hour, j^ay 
be easily accomplisbed ; and the advantages of so great at \d0« 
city in rivers, straits, &e^ and in cases of emeigenejr, wtilb^ 
sufficiently evident, as there can be few winds, tides,, ot ouiv 
r^itB^ which can easily impede or resist it; and it wil} bei.ewi*' 
dtet, that, ^^»enc with slower motion, the utmost .advantagfit 
must Insult to inland navigation^ . ^u 

^ It is with great satisfaction that we have received this in* 
teHigenjoe from our obliging correspondent. . Every weU-wishep 
tothe extefudon of arts and commerce must be highly gratified 
widi the signal success of this important experinatent, wb^ bitdft 
feat tO'intiodude an improvement which, by greatly jfadHitating^ 
and renderii^ more easy and speedy, the iatereom^ )^ jne^^ 
of navigation, mittt not Only be highly advantageous to.o^r.y^mpA 
cduntpy in particalar, but to the commerce of the iwx}A\^%, 
hoge^ 'and' to mankind in general.'" . ,, t ,;.. ^ > n 

it may n&tnraUy occasicm surprise and disappointm^^ i^^^ 
have J} should ^ve to terminate this^aecountofmy i^atl^er?^ q% 
perfan«tfits ron. rSt)eam4iavigatum. That, he^ did x^,$^qj^ iP]! 
these pro^perotiisiaid* dedsive trials of, itS' lelSoacy^ .witi^.jth^ 
flfutte^qpitit and p^rseveranoe which 'had been so ccmsfucuotiB i|% 
many other instances, must lor ever fbe matter .of regret to \mi 
hm^^ as it waa to himself in the latt^ years of his Ufa r ^^ ; 

T^iausl, hofwever, ^ras^ that, in the proaeeution of Idii^ 1^ 
undoilaldngy.fae.hadiexperienced .a very violent disgast,^pf% 
the misconduct of one of those whom he had intrust^ piikjtf^ 
eocecuticn^ and had to complain not only of tardiness and negli- 
gence, but of the ill-regulated and enormous expence in which he 
had been unnecessarily involved. On these subjects I am un- 
willing to enter into farther details ; but I may be permitted 
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«tfioqs 'schemea of a purety public natsire^ and widioul tbe 
^ightefll ohfliMS'Or exptetatiofeiof reimburKment, hod expended 
tpinardsif 80^)00'; and' bdng by this time aidendy engaged 
ift^iji g riai ht Hn J 'liugsnits, 'hie' a tt cn t icti was moi^ eaaflgr itumod 
fimii.' tbe objeoteof Ua fenner specuktionsy than thoai m^ 
quainted with his character would have beeo prepared to oati*' 
oipote- 

' Be thatasitmirjr, it cannot be disputed, in point of iud, 
that he had fully established the practieaiHlilj of prc^ielling' 
vtissel% of aay sice, by means of wheels or rerolving paddles, 
tfod of adapting'to tlwse the almost* boundless powefs of the 
steomd^ghie. Is the w«y of pure invention nothing farther 
Hittl&eAto'beadiieiii^, aUhooghy in the subordinate details 
of execution, great room remained for minor ittprovements. 

' Ctf myfiktherV peculiar and tmdoubted merits as an inven- 
fm\ I have endeavoured to give a fair and unvarnished ac-* 
count ; and of the redkhf ai that invention, as earned into ae^ 
tkti {NTdctioe in the. yean 17^ and 1789) no dcmcmsttatioA 
■kM tmei{divocal can be desired than that, with his few, but 
]^6t satcfa&ctoiy, ^cperiments, the prosecution of this most 
<f^ittn^rtouS discovery remained suspended, for many years, in 
^^ttit&Kit iniu^tivity and neglect, till, at a period comparatively 
recent, it was revived in America and in this country, by persona 
who can be proved to have derived their first lights from the 
^t^fariments at I>aIswintoii and at Carron. On that subject I 
m6(t iA possession of ample evidence ; but, at present)! haw 
Mt no tiAet desbe than to record the facts innnediatdly am^ 
fleeted with^ihy fiither^s operations, and to establish ^le priori^ 
ty ciMsiitAoDA to the credit of having originated, and (carried 
Mtb ^ra^tieal e^ceentiotir, im im^myv^nent in the nautical art, 
by fSsu* the mos^ importlEtAt of whidi the present age has ta 
BdMst, ahd the ultimate effects of which, on the futuife inter- 
cdUrte <3i tnanldiidv the most sanguine imagination would at- 
tempt in vain to predict. 
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^RT, I'^f.^Observaliofis and ^ocperlmentsr cm the Structure 
and P'^ncthns of the Sponge, By Robert Si^mond Grant, 
m: D, J'. B. S. E., F. L. S., M. W. S, &c. ♦ 

i!!jpon6]^s are aquatic productions ; and as the three known spe- 
cies of fresh-water sponge, die SpongiUa pulbinaia; SpongWa 

JfriahiRSf and SpongiOa ramosa^ are now exdtided from flie 
genus Spon^a by the best authorities, Lamarck, Lamoi^roiix, - 
and Cuvier, all the known spedes of true sponge are iididbkants 
efth^ix^ean. 

t' 
Sponges have a very wide geogmphieal dtetiibution. lliey 
have been met with on the coasts of N<Mrway, New HoUand, 
North America, Otaheite, and mosH! of die ifltovetoing^diored^ 
Fabridus found several species on the diores of Gi^niandj 
ismd nearly an hundred spedes weiie Iwtmght "by P^roii from 
Australasia ; so that this genus has a known distrttmtion ot^ 
nearly 90 degrees of latitude, and within diis range they are 
luiown to abound on the shorte of EurGp^, Asia, Afiicfi, and 
America. 

if hdr growth and distribution, like those bf odiel* atiiinals, 
are influenced by climate, fbey awive kt greatest petfy^Aom 
within the tropics, and become smaller, more rare, «iid-i)f a 
firmer texture, as we approadi the polar circles. Those ttltfst 
valued in the arts, the Sp<mgia communis^ Spongia labintdomiy 
and Spongia uMtaiissimay are inhabitants oi the coasts of A^ia^ 
rica, the Mediterranean, the Red Sea, and the Indian Oceao. 
The small Spongia conipressa and the Spongia dti&tU thrive 
pn the frozen shores of Greenland, beyond the 60th degi^e of 
north latitude. 

* It is not known under what pressure of th^ oeetti thcs^ defi- 
cate creatures may Eve, but they ar6 fi^^ equally in plaQfM 
covered perpetually by the sea, ds in tiibse whidl it leavQg diy 
at every recess of the tide. They a^^re to and spread over 
the surface of rocks, Thalassiophytes^ and marine animals, and 
Hre so firmly attac^hed to them,- that they cannot be removed 

* Read before the Wemeram Iktarii Hiilei7«qdety, 19th Wtmmy ted dth 
Match \n^ 
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widiovt laefratiqg or faijnnng th«r bodies. AltlK)ji|h tfiey 
Ame \9»i in thf sbeltmd cavities oC roeks^ tbey omie to hmU 
tofity m «ttiatioiit eicpofied to ihe unbroken fury of (be.suige; 
but, IB the ktter sHoations, I have idway« obeerved them snudU 
)er and firmer in Aeir lecture &ke those inhabttinj^ colder ^ 
mirtes, whether thw exposure w«:e to the nortli or south. They 
eover the nakedness of cliffii and boulders, they Hne with a vmi©-» 
gated and tlowny ffeeoe the walls of submanne caves, or han^ 
in liviflig stahetites from the roofs. 

They attach the m selv es indiscriminately to bodies h^xmgix^ 
to Ae nnend, v^etable, and animal kingdoms, and the indi^ 
whod species seem to hare no law with regard to the partieu* 
hr wintmces to whidi they adhere. I have found sponges ad» 
hcmg tabasidt, greenstone, sandstone, soft slate^Iay, varicHis 
kinds of fuci, shells of living and ci dead mdtluacay shells of 
Mi^ emstaceous animals, Serttdofridt^ Flu9tr€f^ Corallines^ and 
even to the soft am&ce of living compound Ascidiit ; but I 
hove net aeen tJbem on elay» sand, gravel, bituminous shale, de^ 
eagped wood, nor any metallic body,, though fiftvouraUy placed to- 
leoeive them. 

The branched species I have always found han^ng perpen* 
dSbeidarly firom the under and sheltered surface of solid over^ 
Ibnging cSfs, or tabular masses of rock. The flat spreadkig- 
species widi prqjeding pctpUtitj I have generally found on the 
ttdes of ,bouldaii r while the flat species, without prominent pa^ 
pUhe,. are generally seen on the under-surface of rocks, or en* 
feioping bo^es which aAnit of a fittle motion by t^e i^tatioft 
of the sea. The delicate and beautiful Spongi^ ampressa, 1 
harrefiwnd hw^ing from the surface of Jtci^ite^ or of flat q)on» 
ges, which covered the under-surfaoe of rocks : they hang either 
iiiigle or attached in ^roupsp. aM are Bkewise seen attached to^ 
llie roek itself. T)^ Spfrnguf.^ coaKta is ^ lurancbed ^species^ 
mpAib^^ wif%g eF^t^from tbegrei^ breath of its haae^ the 
fesMiQBs of iiii^ skeleton^ and t^e fre<]^eqt anastomoses of its* 
t.brancbea*^ . ^ ^ .,„ ,. , . .^. ^ ».„.,, ,• 

. 3n» Icffowp, W*gP. «f qp^iti^e pf tbe,^ fpo^g^ ,ip E?''tf^P» 
ffto^^sm.. tSiat ^ my other animal ; indeed, it is one of the 
Silgrihr of.meiim^^ \mm ^. fflW^N^^^ farm, and 
^nutffpw^icctoffqfnssdstf the Frith of WoiA\ 
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99 Dt GtaxkCs OitHrWikffti €^4heSifW^^ 

tyiK^flopQt, exceed^half ^ jnoli^ wbea fidl gftawritiuie the 
sgi/^i^i^ SpQ9igWi!ti9f^ Uofi€sXeeg0t aft luwvm tcr 

g^ acquire a xuu(^ greater sixe ^bfiu tb^y'^^HE^^^e^ the« 
sb^^ed^urfa^. (^ c|i£^ in the w(^rinfr pacts i^rtb^aseaik^ Tto < 
fliut fyrea^iit^ sgpeQies of tba FfiUi of. F^tti acqum- 4 mudii c 
^^tersize tljum ajay of the brai^ 

.Xh^ fonns whkb this animal assumes are very imous^ and > 
that of the spreading flat species depends miieh.on the auffafie . 
to :wluf^h they adhere. They are found seifsile, .pedwQilatisd^ « 
fbdii^llifqnn, i^fundibuliform, tubuhur, foUaeeous. and braneb*? 
e4 . Fro^n these seven .general varieties of Ibimy theyhoff^bcmk. 
divided by Lamarck into seven groups, each of which container 
many ^pfcii^s, again characterised by-particjular £}DQ[)i^,.4wb$i^^ 
nat^ to the general form of the group. . The coI<iurp siteJl^3ki^ . 
wife enjoyed to discriminate the species; but.aa thsy.,entii?el][ ;r 
diaj^ge by drying, they afiEbrd less useful character!. Tb? mo»li . 



.^ 
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iMire \iv» mm i m i^ tbt fOemmn nd EoglHih 'latSg^ni^jeME^ 
Z«Ua*«Ddl¥bil«,*^M>llie'tiBe«of'fipoB^ surgical opmitibns^ 
The'fibraiHiflimid^iltfurtate add oalbonttte of soday Jbdihe, imd^ 
i&A l^dasifiophjrte^ carbomK^eotis iiiatten Ftomthi^r ibifide^r 

natatoF temibiMield) «BAd mthe reixH^ enfargeiii ei Agr 

of thegIaiids,mtheimmtttEkiotM'dktmt8ofiheGc«tM^ III 
tbe^BEilkdi d«nlilHbn«, the Sp&ngia o^fmaLw (Spc/nga icidinu' 
1o$m,ljmxmttk)i» re co n w actt d ed ass an artide of Materia Medica 
byifc» Chiikges of Pfajrmiaiis of London, Dubfin and Edm-^ 
btngbf* Spores fbrm a valiiaMe artiek of oommeroeia the East, 
add'B^meidtndftof tbeMedherraneaneiqponnddth^raf^ of 

^le' fsp&AeB of t\A9 ammal were studied,— ^their efaamcters 
weiNi^€Mribed,— <thM^ phenomena in iKe living state Vere ob- 
sefT^i^^-and tb«r uses in the arts were Irnowh, by the Greeks 
iBDi«ilhiUi«2000 years ago. It is pleasing to pbsehre, that oiir 
( oittMnmij atmifh a remote period,' w^eoccapied,Iike oturteRes, 
mong this ro4ik» of the Bect4^iore, expei^:bentibgon this huihbie 
andrapjMMady insignificant being ; and, if we possessed entire 
the»WTklAgir^'tfae naturalists of that period, particularly oTt^pse 
allKJli to %jr AWatofle on iM '&ares of die Toroniah ',Clulf, 
tbcftt iiAMM, ffobaUy; be nothii^ new in the details of the foL' 
lo <ii^ yifeqai ry."\Aris t ol l le gi v es an acoouift, in his usual.brief 
mmmtfiKfS^'4fe theories whidi had prevaited among" naturalists 
beftiiVtftKHkie, ioncetning the vitidity of the sponge ; aiid men- 
tinftKlU^ tkgilkainti which had been used to prove that this aoi- 
flud ia aeoffitive. It was asserted by some, that the spotfge;conr 
tnMltdHtjrftf^^ wbien an attempt was maAe to tear it from the 
roci^>aiid tliBt It eiAlMrtced more firmly the rock to which it 
ws&^Mm^hmd^ #lfan the innds blew vidently upoh it, or the 
w uHlii diMhi il-agiiHit it. Bat he does not ^tate liiis as his Qwn 
opMM 9>Mi44ieiev^ llfdiflfons, that iJie naturaliks bf Tbrona 
dotfMMl «te*lnaii taf <^A^*ftets. ' He gives an'account of the 
diffinrmt kinds of small animals found in the cavities of ^ix>nge& 
sodte Hmt lk lMig IhiflttH^'of nMhis, or other xdnged insects ( 
o dw ! U i^ j ll itMMlB(^ ^^ttotf^ particularly described, the ^ 
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M(9S Dr Grants Oi^ifMmMsm^lkm tUnutmre and 

I'twlMi life apongetflttont feondls sdit ; ^wii^ifmm^iimlitfSfm^ttr 

^^nAiii&df^ieipDi^areJCOilsuiimLby dba aoteii AtbtarnBufafte 

- «BMti<'n% tfaat'dieireiim]^ i£ aiqponge idiiisrtovn £DOililitt((pltee ' 

' 'iM3r ooDtiQcrts to grow^ iipoa Ae roA^ . an A beb»plr<uf onifhf 6 

•tpdttgie ; tlBit*8]»iq^ -ki iteep add sbfilttirdd tsUuMflta^c iMnrt a 

' sdftcr tecfrelhan JE^xAmea qqp^std^ithe .witidtftPditnBijp<a» 

nUe^ dhtedc tbeir grotvtth jmd Tfudei^vthtaii hanlttci. «ildi^t 

didy grow best near. tkeidKU!<^ in Bttu^lJdDBy tMwv«ver,iiidlliBre 

' diey mjr i)e wHiiplet^ijeoYarefl aH hi^^ifr^wttttfr^ faecaiMith^ 

tJTO itBtthtd>i«id Qodedfcbyi evepfiacoebsibf rthci'ttdftr fif i^9iic» 

jtroilg;!^ «(. the .iiquranl^ effdcts of i Isgh {tenipectitutft.^iollbdBe 

jmimifar; mid sa^ ifhait k vanaea tiiem:iQ* sim ttpidi^iAtofu^ 

^ laefticliQP Shi&a)piiiaiJccyf'Ari(rf»tfeI Jb«>iar£o»fidii£itf^^ 

Insprag'JiqpttiigCB^aiiie^fi^ tke lbUn«rtog>ieiq»e«aieiltip? /Xh»)fijpie- 

^M/fioatidr eit the cbas^ of £]r«n^ h0tatlj^/ir«reifi^vgpnat 

inajip^tidd^^btft of a sbib andlbode textme . uHe fpfffOk. ^smmp- 

tibn^xif (teee diftbcnt ^peoeft 6t dib aiAoid/ iriiitfkto.dMlMln'- 

' kd^ibplher^DOBaiesB ^riioempaotdeMroC Ihcb^olesliae^tr^QMse 

wUc&ifliei^cniipdlctyflierfiatjfs, w« geibn%rfiaAMirfiliiAlUfejPMn» 

tkniy liiattthB Ikfaiets md^indalflof thtt^beoi««(^ 

^ iMd^^iHihi'istiiiiigjttoiQpaclkm 

' dbn-^ii^die utes^ be even kmnuates^FdNKt'tliie^li^MDCl ofijAaAU^ 

^ rie)^ th^hero of tbe llkd:&t)d «£like>^Brq^Hia]ii(wds3fa^^ 

'tbo-^amd^siibstaiiee ; tbti§ gt^g>thef^qiiqilor)igawMi! x>fealU^«Mim^ 

<lN|iiittry'aiili9iial{ii»did aitBca!ii^dqiit#)r>tilfl(N)6.t)rfltt»i rbidTr 

JPffonn lodi ft^emotif origfinf > <if)nfae>^)6tbdji g£ 4iflB9iiDfaiHd^at» 
lyani:^) ^ Iitetotrff tekdir ^iraB% 4Mliaaii8di9afiMr'9fd)Bfieeait^tteiit 

«ietii^uttdiBr<8ajth^M»s>^iMdiaa^ 
even to four, as in the lypo^gp^ffiitodft^ 
de8cttb^l4^di#titi(^fipebie8(| Pjdkii«ip.6indm^'> i^^^ 
I885 ^amd Lai&iouttmx lilftapeiarfs of^ marni^oi^ta^ i^QaeMiiid 
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JiflNpyrf^iTliiV^T ^gtmj- ObfipifiMji Limsat;i» iilnijiilndlitfie 

uriliiPTitiHiiiiiwwrtMhn^ ^^tm ispBaeBat^ttJO,fmfy. Aa ] 
^lah^aukfletiiitiili inr the ii^ipg stttteyvHtts^ mode of iproottl^Mvte 

y^UmkVif^^liii ^obe^ and lite gnBtttpatpoM»wl»di:ituiiiflrttfn^ 
oii&^ilfil^4i^'jAe*iiiiave]!iev'l^ whan Arnlotk itft 

.=^4fapi9Ur vadi^r^'in tiiiB^beaac)i'of ihc fltody»iiiwlriiWi hart igliif 
> titrioiiaTtl t^w^MWe Jiifli itiins $ for Finery whaivtotB ^/MkjBus 

j*fW»r$iidtdM«ipAMpiy fbfefent 4qxmgc% akbougb itt Jnd 

'qMir^lfi«ttaA0Ate one fpot dirbttgb^tife^ vidMutlfWMDoInn^ 

^^ipin? jiU«iiilfQiteflcariik^q>r> the- jipimdid tatttka»^p0AgBftk£>^ 

A i iibmi P lg y liyflMMPtepmsv: •mall w<imnsriwtfidiia.ibiir(;jl»^^ 
'<j^ y i l i y % tt it wrf4the y iWT»* cottMtgupb.4;^iyopgydikttiif b etoj^ 

ri titehawJp^^JriiMtiof wa^pwicKmrtract dMBbiR^ ffi0desa)£i|ifliig^ .ilf 
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ifi^biir iiiniMn ti n rmd iSfMrfi that Ifaift ^yivrthOTJ^riffllggft tmw^t1i!ip°**^*^ 

mtt^md ^Ijr fi^rtha [midl ^ ppn^jps^irfn the tBiiitfcpf vF^tfe, it^ 

iMir vie#»/t»gafdyMlg thtae ankn^i whW>^iniq^h«ri»^l'ltp sb^i^ 

,t\^JifaKi#g]i^ after HfHichfreseai^eb^^ tat0 ^^atfu^r^ m^vifi^rpVifH^ 

aftidvcoiqpi^ytciS) .nips, Ktanlmo^ 4btit tb^^^ponge-ift arVf{ge|M^ 

9iidUuic^iri4)edKkeThiila8ifel^y 

^/bdbs iHfcfxMfHtffaM-; andi^ iHrtW^tmiKagrtilatob^^ffM^ifr 

fteedb f/iti ITUi Mdmt he mw a «ystote aiMil;^iaa(^.9f[>P^^li» 

bfid ib«im^^Mdifd ^&t «|iwlirds. of two tha¥tfin4 fy^rs^rff)^ 
a|i9eadj4,iRiiih 4he>> fame ^^md writiiig» ^ft ita.ja^bf^tft ttn^^^y^g^ 

fcf^*fg«tofi1^w^rt(tigalfe tl^ flW;ureM3f nh^ ipopge^^r^Jj^ flUtfl, 
m^i^liPliiTjQIiM <€6imDWM5ated( ioii^ilS^j^Spemj^^thmy 

9a)i(99{p^]^9Wrvery.|)t?rc^p^^ .^U^^griiat^j^o^ia^tiAtj ^if^^ 

and declares that he not e9}yf^>^tf99llftai|^ii(^ 
#£tiAeo^^iaa«tf^.^fiimtU]ki^f^^ I^MtrBtowis^r^iWrlhe 

Wtorz/pw^frtQ if»d^ J?o t^fH^i^gk^tJJii^vWP^^t^^^ 

foUo^^sO great aa.ex«i»^^ nnA Uhis fHa&^^fAaUffthed^fOMl pi^ 
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^ai^lbiMi^ r«M' ia^ei(^''«7> tbd dliiti^ ^nl^UU^^ mik^ ^^MH^ 
^ ft Sfa ml te ^a i ri<5^ tietltaj?<riii. Aad, to ev«ry i«¥lte«<ito<^4i«#<f)fife 

V^t ^^T^^' t(P tte aifasAl/ ' 7 miihuNdfy' btganiiiy axatrtfftfl 
^ ^Mfti i fl M ft ^ritf' ti^^fietansfb^ in a tai^ty*<«tf'^)oiig^ niBtiV/iii 

these large tubes, or any aptnMtW^oSde&t Id ersate apcon^wt 
4tm((lttm^4 ffodfid^^th^j <{Mfttiiitidarfy^4o 4Im» i^iba^ jwirii^, 
#iiL% fel teg y ^>a^^^#tdfe^aiyaidiiti!^^ iitMd : ^irotfghoat' theif ^^llole 

ifl^lifcrtlde^f^i^llS^^tiiMi^^ adourtes^i immblMiS) tntoiivvt^ 
#6dMbrfl^#e^gtei(HyfMdepimttoi 4)et<re«H'tb$«biWniike(i 4ft tJM 

4fiM0i^<a»d lt^i«ioi|M't)tere^Wi^Bte«di by ilie {^Mfiit ^f ia is^Ik "f^hisx^ 
ttlf6g^^3i«R^^^¥^t^^th^ttub^ l€ d^ar4t«i^«fti]^ ftomtfibite 

drtMBll ^ t]|l»^IV^(^d< liot' fK^silibl^'Oltn^^ 

fffil^ of ^ iiM€?iildr|i||»iJfiv ^)iho«(tf <^'^ ^^^fit^^MWion^^ilii 

c«ci^tte^44bttfid^lto|)b^bl^toi^it{dfi^ ^^^iAolAdfe 
Il»i|«ift<^tb5tf ^«ft^***^1^6e^ ^ n r.rl n fit ^mX-x.^ hfif 

th«q^!fe«er^f'otffite&^ ?thfc ^fchi^&fes,- sd* d«^^i© <bring"iM^ 
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Itfl Dr Gtmi% Qim*oaHMS^ m^SiHictute and 
tain vbdiitii^gfbrflirfrotifirAt; 



from their smailness m)d lengthened form. The Spm^pmcGKnUfh 
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^jliiapo jKi^iiMiiy jlh» ^HWei^' floM^ooniltaJofly JGrom it^^wli^ 

Ji9f^!an«th0 liiitiw^lp^w ^ 4h# ctu;reiits j^tm b)f this jn^ns^.I 

iw ii m1 ,t«f», ^aMbottgh. tiiQjrJ^ escaped t)bi^» qb^enr^Jipj) y fp 
BMUij naturalists, atKl^pai^Ml^ir^j^fif iiy^toiit^^ tjif^ 

^llBMuoiBrteitV09Miiriftlb(8fa|^^ PBlPJwflg 

^bahak fiafrtnrit a n p jmss of ibc #%iopgfifli j^ 

-fiartkdS pDBf|da«drtoiha a^^ of tbfi iwterf^ 
3iplaf?QttfiBeim74lie oanlite «£ ij>e laaast . J^f^fl^pJ^ vk^» 

i k m[A4 ii lnpfh>0iih^ miv^hmt^wfi^* l^h^.p^p^lA^ffftthp 
mig^immt tiniidiatimoa firc*n, the fiifffa^^ fjyat^.4, gj^[lff%t^^tS(^ 
3«idbfoia iiKbiiaMjeg^.a^ part^ rf, jdjuft ^pptjw; 9?^^ 
■sfiKft €f /4b6H«lltar }W<ff^.^fi^ i^^;*^^ l#^?F*> W^ 9PRlBd 4p 
(diod|8teHia!i^|liv9}0ri||j^ |ji>e,*a^ui^ J;.^«!^ 

-fMliddy(wiA>{ita ^iw<»tt»o(^«TOJW|s^ 
^««i»* IftaBii'ipawBWb#(liOg#A'#^ 
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Ifff, Dr GrAnV&Qpsp^a^^iQi^^ i^iff^,J^^bc^ure and 
Have yet 9^ 9p^ :};^:;iip^,^sf^X^^^^^ 

,^4 pn |)^ffg sq^e M»^l ^pi^ic?^ xjf ,cpi:k; f^ ,fl(f 4cy .B^Jffi^iW^ 

,)l)e o;dfio^va]:)d p)9Qe4 over; it^w^, opt ipo^ed ^ray. iax^i in«l^9tlqf 
,Ufe str|e^p[^ but wa,? gri^qaUjt iwni, doJra lijr.^.jqurt^^ibfiM*- 

(lerficial canal, in the vicinity <^ Xbe dosed i^^Afifi^a^dijegfifeltfj^ 
t^ Jl^,fi^reffl^t, If j3iqh.4:cM>^wf<Jy eveni aft^ reuaqvif^ tjbftplKtnic^ 

r .f.J^^fi^lplsple pf .4»ew«ry, of.0ay:anaUnqf%^pl2^-4)torritto'«fri- 
^ .qf ,9^ ]^m& »pwge5 4^ too bei^y uq b^,,i%fiit^ by ^ik»memil 
5^1^fl?i^{^{WaH^;Wbic?h ijnp^is'j^gwnrttrfs dQyxHbi^i^tiiwCMe, 

uii^i4^ f ?|alp(!tog ^;^rfOr^9p ^ffetl|^*awwl*f<^f c§rtwr,0ri#«e^ 
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^«e$di^(|||iHfWl^ ^mti^ "M^ vtHe^, diM oil etd^bhflti^^ kWlte 
'^tf^ ^rlfl^^ piocket Ikfhh, each <tf ib6 Wp^tir^s ki''«dibceMUiH 

'^m^uitimtx^: Ih HiOet t6 bd stiQ tuot^totisfi^ d^tudsiiii bFHihe 

#^dKttiedSf 'were defined to* tdceive oi^ hilild^ water, wljQe dthett 

"^^d^t^ai^^ ifbm ^ati}^^ I^ placed ntider tire tiActb^bb^^tL 

H^m^^S^^m^'tO'^iheS^i^ cocHkd, on' which' flier^ w^ ttify 

m^ iJ^ti*ei^,'i*d I -foiifid thati howeref tertgl wktdied 

f^btiaia^pA&y ^%^ achrayi^ ettipk);^ in eonVeying watet £rom^e 

4t«^^^ -etM'^it #dii stffl'by no tti^iis iniiposi^ble that, wbUe 

itt^kti«»fi6n'H^^'fe(edoh one iit)ettU^^^ discbargi^'Wia:^, 

lliiddi«^;^'^^6b'94iad jdtft qti^^ b6 4nhfilbgUhat 

4^1^ I^tMik ftoMtiie robki^ ^ooote ^^knens of the SpMgid (^m- 

^^^han ^Adtmte^ like a ismdl' whive pscpe^' bag, ^th only one 

'^HWtoMpie^tiwe' m Ae extreittliry of the body ; and 'bn ptadng 

^ittlt^^ij^^e^i^^der th^ miei^oiicd^ With sea4r«te^^ I ftmnd 

Mbftt(4A&8§'itt<telds sent forth h^nA' ftie 'd% iftpiit^ 

>lrtdi^kl5te#ib<it constant stream. * '' ' - - <> 

-ouiSii^liMi^^l^^etti^^lh^theiicmnd'fi^^ ^he'HuriSibetxf 

a living sponge, are desUned fi)r the omteyanee isf "af^ei^ti^ 

-rBMiliatQfo^«rfa«e^ •fr^ipit^ in«erk>i^ of tfif^ bbdy. TM^ stream 

^'^mis^k i6,^^^p^^^^t)f4xiSftmej^ktiGii6 Matter toitstandy 

mfm^i^Assj^^^tt^^ tii^ Mils^tA'^ th^' tanali^, ' a^MwHieh^^^tiot 

-fdi^ 8lM^^<b^lHei^ttS6tstirA^fof l!fae' micpodcope, constantly i^ii- 

^^i^f^omyiase-^ap^tmrn^^Jhrn^^^^ ^^teh jpeh^Vedby^heb^kM 

i]$f^ p ^^pidigd *0^a^dotadttf ki ifedtfes V and wfietar^ portion of any 

<jk»il o#{fi^EJi^gM^ng&ti«r^ot^F%di^ttf retbdb'^ra d^ irt i^, in 

m»wiftip ^tw i i^ i^fedJ^^ >tb^j[Mi^iE^^se^iPwsfcter, ' aeeutn^la^tgis of 

'<Bl!tdftnt^Me^^6^|t1di«(^ orififee. 

'^fltenfe0M«fitl^ntft(^^^%he A^^ 

'>f«»As^90flg{i9i'Jbtfti^^{H^, tdinAStB df a v^y fine dMrk4>to#ti 
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Wi I>r Grant's Cfym^t^kmimlkfiiSmcture and 
ninraUy ^ w c^)9que y^ow cqIqihI^ miliiikt loreiiitifilinio^ t9i0 

v»;/]rh6;|aQri i^fiertcires «r»mseft><iQfltfi^#«ltt3Pf]dyi^^ 
Mii»e]r ^ te9Wiii0atBt)^andi die fiGHc^4iiu)cgf«4^ 

^ to retiun it, and thw choke up t^ gm^ipsii^ f!l^09;jj^tt# 
AFt teen erery wbereqpr^ tbi^i^,suci^«e^ ^uch branclUd ^poog^ 
jmycjftot, md do not iieguire, jHXijeetiiig p9pmffi, because th^ 
bang cuiq)Ci[^ed by a Barrow etem, ai33^^are"'lcept"iulficientjy 

tompraaay which alimya* ^ai^.'dp\MiV«ud ^^^dli^ 

always maxgioal. The bright yellow porouf^ pjacentiform tom» 

ik kie^JS^»^'>(Jn^a^ b|« Ho |^{|)k9^<itida^ ^foMlucriAdk 

^'dUBqldfii^hib^ e¥^ ]«^^ a}iKi'tU4r»g««imfti 

^ftiid ('hfavd'lie¥^ ^^li^tl^'^fxml^^tiw^^^ 

-t)iatth6'g3i«t^y^l^'fllJ^#^ W^Piui4«^liy4W9ia9^ig«»^» 

%iiiifd eiii^rMdj^ Vtid^^^i^ri^atMl^Soi^dlbe^iHD^Arf o^ 

^'WbAtreIat{!0i 

to thei* mewMi bf'^iffefc^Vhig^^jfbddif tet|||*^brti#ii to 
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t^if»<Stti^MW ^folnMjaiadUte iililiiiiilliiiiiliiiifiifaiiiiipwiii 

fatoliMi^<iihM^|«, fwUdi/do not oteM onum pirtuhi^-miArk^ 
ifMoies wfaieb be examined; or he oasybovebteto dbcmsid ify 
fUBS^BfPtht ttpbrtimss «Hbw tl^ «mnBu> liieMffroe«Cf^#iifei( 

ifmsim^ pmr^r 4»fi(e4ai% iio and tibcM^kg^ottl mter hfsA$ 

» iil. i» tU jrUttptttd7tfce exvtcMe of two ipth^ pnqmtwrvhkkit 
iW^kfe^lsile^iiqqfMMd >t6 pNsew^yOig iNhmr/af^oottnacliiig Mi 

*tete4»asr **feti^wucb«a.' . . . ■ ^. -■' *.•.' *'-'-:^>o r. .' 

y^^iil oauBood ttfil'^ ; > . :;.....•■ , ''u'^>- 1 ^on «»!> bar ,jog -.vxiri 
^'ll»l^,4fil)>:PrB; S. Pfr^BstfDr<tftg lfi wi tfUjji a thftiiiivU- 

dbBhsuliniittiag Ae^fiill^iriiH J)riaC i9iMlk«^|^MP^^ 

-Va iiffiN4radieip||Ba^0R^^£ i^Hf^ }tj^ 

c^injgpljr^aadbtfits^n^ ¥iMeilgmml^kmmfLP(i:^^ 

^Lr]|or|a^rtbMtbeitfa(frfQeQMi»nifri^HN^a^ 

y lloupO On i lqffp OOj^WM * " ff>H^ V ■' V ^^ *' ^ "!"r. ^ ^ '■' M '' J nl ui) ' i' l AM Uil'/f ^ — *^ 
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DO excusefor pubTriMf]^ Ml^(»ritetfe»ftx^^ 'i^H8ti 

l^ifd^tb^'yidAd; ti^i ^tt^^lbdh^ ^k^ -confiittreid «K^hk^ng 
cM^tMf i^ wben;^ok^^^yi6tADS^ A44lift'I^iiad'd<^e, I i^dtt^ff 

. In die hope, then, that, as the field of geological in^(i2f^ 

mH^f^^'^^^^W tMd' int^teytltt^if^bd/I'sSbtiiit to ^d 8i5b£^ 
the following remai^ pei«dtiad^ that th^ 'MI^ditusH tKi^'^b^ 

tJAfertth^nlfefes^ofa^ieetin^^^fa.' •' ^\-'^'' "' ---^'•' -^^i^'l; 

"•qAe^geiidb^ <Jf -Slcll;^ nWiy, for tion^^eriietic6' skKfe,^b4 (M^^tai^ 

tifea^lfe-iHWbH'^pt^ftts the figure of the Islana/ ^'"' '"'^ "^ 

r§3a)mi6^ ^^mH^'to"ritt)au!, thus tAki%iil'*tir^'te(^'6f 

llfc«if«iktfcb^'to*-acfeiflrik)rtr(M»<{fthe&St^^^^ *' ■'^^s 

They wiU be found to consist chiefly bfth^ ^WWfiSf^^;"fi^* 

this part of the island, being4M1ifliM)iife'6f^*ia^ttif8 2Atfm^ 

Vestern coast from 9{^ik'-^^ii^l»^<^m*'&ektMtat' 
pi«»dF4H^8»^k»lc6li8ilHi eBm%ir i^im'^ f^i^^^ 

tof>psFo»ifiaiat^ iiH(ij«i]^tei pf^i(^ti«4#^al>^i^^y' 

'(j^D^r 88 il)Ufl Ahik auoTMiun -gaiauiiaoa fSaoiaatniJ. naii(9i§ loeq 
east, from Cape Passero to Taormina, exhibits indications of vol- 

Dijitized by VjOOQIC 



in the coarse of this paper, and may be collected suiBcf^HJgrslfext 

l^^^jf^ f hi|^-;it corresponds ;«j9i^K..9n|9 oith^ ii^i«l >i}e^A|e& 
a^^^^I^ ^^^ers,. hat the a'dvaj^tag^ pf $?|Upwing ^ ^c^tH^riA 
9f^^^^^u^ce86ion in whi^b Jhe roclfs $hoa^ be con^ered, » 
J^f -jjp ^S^piiHP^n^ tbep, ^iri)tjl^ t^^ n^gbbour^Kxxi <rf Jtf€$jdBa>, 
the only part of the island in which rocks of a granitic ch$^lbQten 

^yfp^^u^^-u^d^i: Jn h^^^ %iJy^.J^y?rfiemjdowa« ' 

(^^l^^^^pig^pf ^ue gKjm^ jia^ my obsferviricm^ b«re were farf tw 

^jI,fl^^^w^Yer^,i;^x^Jc, that,4n.t*e places y^cl^, I e^aminecl© 
the fock seemed to have the chi^rafOters'^C Clpe^s ; ^d. ti!>{f i^ JJ^ 
formation which probably extends on the Italian side -of the 
l^fgg^ if;rl lam^r judge fhjm ^tl^ ,g[>^a^ ^ji^tln^ 
t|^^c^ig^ rqqk^of %lla:, wl^erje i*i^ sUty .pha]^ 
In this rock, tl^ inkaiis; sometimes silvj^y^{^i)^^t^pi^r.49i^' 
^^^^ tJ?^ ft^^ Wdr. felspar b^ye,%Qi:^p«^!y^^4S^ 
'ifj^^l^^ijl^di^ fffe^diBposed'fn>Jp[|ip^,;^ ^^-^afflt^ 
gate 18 pcn^^ bjjT -vrnpa cqpa^jing of ,qu«i^?:.,wi,WW* ^ 

the northern coast, as ^ as Melazzo, where the nt^f^^x^. 

^^^mM ^^^?f #pffir5 ^f?>tf?fti^'^w?ft i^*>^«^ 

pact greyum Limeistone, c ontai mng nu me itius shells, sach as T^s^-r 
Wr lo anohfioibni atidirixo ^i^ninrnoKT ot o^oeni^*! ?^/^ tn/ni ,;«fi-- 
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naming many of the shel}^ which I bad coUected^li^AtduiJtaid 
j«t)i«rbt)ieiOQm»mif to be^tbedUiunkyjof. tjm Jm( C i M ' gmkk /iVfakr 

«6ik)0g>lfcei)»lk)m ^ ia«igM)Mrhtod of JCtsaiMi iftr ii« toiiiMid'' 
Jbwd.jiMttOii iqbedimth «iolai%isheU0^ ^ .-He Icnimdrllkf ^iMA 
iti be«t^Hl ^mcbtf^ wnwdl^m fimgiti^tty/tbd v^ibiteiiiflF^irito^ 

r It4^mftthlit'fae<ct^fii9ti|jopk iIh^I foaaUjier/^ J^g)4)$f$i6ftdif 
The limestone of Mela»Bo ccmtaiMii9ih^QAi£ri|gP9eyei^^^ 

4p pii w u ^ fef j^e'i^JHiwftt^ .^wse4 tiyplyf^t by a^i^s^ieiiiioii 

Ffim^lf«V^ryjfty^>)h^,i^^ 

East of Mdaszo, thegndsft is suoceeded by ^i§ iM t tQm \ fj^f 
riotti fliMifiiiringfflftff<^M«vafl^,thirt TniMitlif .Qf'itaik_aadrifiiMiartrtigff 

«§ «l«iiir#lit% coi^ii^^m %^H«^i^ wt iHi B a B 

in a southpwapstHirpfitinn fimip th^nge ta tlw cwatt, cif which 

* S«e ParUnsoa*! Or^Eanic Rmpiritiy wafc* ^yUgtU> U-^ t y>jiig»Hl-^ ; 
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^MiMir<gt<ihiNwaiifiiwfldd \fodii:^d Bcro*Kdl(ltii)iip4iiirftftoH>i 
iilJ&ilri tod iii^tBtQ% oMstAlii^hiipOiiiifrQi^ 

•ftttfti^ai^^tltetoair hkiidy dkni >tlMfi iLipMi Islaodft #h llie^oilMf 
{3%i^ fieteVyAfn^ rocks aj^ptar tabe '€dd9eff>JMinb>ofuth«>i»leiw^. 
"dt^iMgiiidaiiak biib¥tai Mi)0a^kteiMiid«lAj^^ kcMMbUjr 
-ftf4^^tfaeJftU«r Ifljnd of nHsk,^ ore ilaagl^Mmmtt/iiiiidf iip"4f 
fio^m^nts of quarts, mka^i modi cit^^Migi/b^ iAudLJfmy'hi iUa^ 

Taonniim, rdbd itesdes of a hard por{%ly,L^4^^MM|^aIli»^ 
n^ mfe'Ay ktiic^dto tonftolpip 4M»doiiat't)tdl «P abdfraeicis w; 

oial^ near Taonnina^ wheee we lili«^ tl^ilk^^Mxi^p^ ^ 

-giyS/^ilMtfVMM'toJtfie MTlh of t^ <l^ttW^|(Hi. 

•«tali4]k%itabB^>MMdpht^ 

same fetniaik ^^iea t£riyi«pU«id^iii6i«t^ ftiwM}^ iivfariM^k mlM 
. illiglltiOtlilioQjD vcf lb^litfijoov<< ai aeb(^;^ or'i ^o^^.b/^K lo ^Jou^LI 

artiltW ^^ »ilidblaaw4iiiii^^iil^^^ jha. 



clianeten of priatftiafe Aifcii lylituio 
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lis Dr Daubeny on ^ Oeeio^ qf^idhf. ^ 

qiiedtfy of usa. ash colour^ sometimes breccMledwith irregtilitt* 
patches of red and grey, <h^ diva*afied by uttduUiUng ynns of a 
whitish and ittore orystalKne variety of caloaFeoms matter, which 
penetrate the substtoce of the bed. The juncticMi between the 
limestone and the subjacent micarslate, is wdl sie^i near the 
' road at the foot of the hill on whidi the ruins of Taoxmina are 
situated. This hill, and probably most of those contiguous^ 
consist of this Umestone, which stretches far into the interior, 
oonMituting a sort of ixnindary Une betw^n the Vdcanic and 
Neptunian districts, a barrier beyond whidi the lavas of Etna 
have never yet penetrated. 

To this same formation seems to belong the smes of rocks 
which I before mentioned, as occurring <xl the northern coast, 
after we have passed Melazzo^ on our waycto Fakrvno. They: 
are best seen at Cape Minjivio:*, where the Greek colony of 
Tyndaris folmerly stood. They there crasist of beds of mica* 
slate, alternating with a bluidi crystalline limestone, * without' 
shells, of a granular rock, conskting pnncipally of quartz and- 
mica, which I shall deqominate Quartzy Rock, and a sandstone 
made up of minute fragments of the above two ingredients. > 
The strata are here inclined at a considerable an^ ; and, if my 
observations are correct^ to the north-west; but this does not ao* 
cord with the dip which I have noted ddwn as belonging to the 
slate of Ta^nrmina, which appears to be to tbejsbuth^west How^ 
ever this may be, th^ whole seriest>f beds seui at Cape Mii^jivio 
rests finally onmica^late, which itself appeal to repose on the. 
gneiss of Melazzo. After leaving the former place, bodesver^ 
the quartssy rock i^pears for some time to predkMninate, until we 
arrive at a village called Giojnsa, some miles west <^ the town of 
F^ti, where it k seen at first curioudly interlaced in thin^tsata,. 
with a grey compact limestone, imd afterwards' ^vihg' place to 
that rook. This limestone coiptains several caveni8,'Qteof which: 
was entered a few years ago, and found to contaia bcnaes of sdme. 
large animals, whidi, unfortonatdly,. were not preserved*^ I ex- 
plored another wUch had reoemly : been .disootened, but found 
no airacnaL remains ; the fleor w to Covered Miith stalagimt^y aod a 



* Minjivio is a corruption of Mons Jovii, a temple in honour df Jupitet having 
formerly stood there. 
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Uadc niouM bad heea^' dug from it to renderthei}Bi/tce^waore 
easy.' It Tfould be iiitwe$dng to ascOTtain wb^her* this iiiM«Jtoi6 
be doritmuouff mih. that of the mdUDtmni^ nearTaoianiiia to 
which it sie^ms to be par£llle}. ' ' . . . •. i 

Between Gvka atid Gape Oriando, "We may observe a i^peti^ 
tion of the same slate formation as befor'e/whieh te bc*e of vety 
limited extent, speeldily givitlg plaice to a ted sandstcm^ not mi- 
caceous like the former, and containitlg: red ipoiiBhot gtoini^ <ft 
sand, instead of angular fragments, ot*qimti!t^' This r^ sand* 
stone continues all along th6' coast 'to C^Edu^ ruiinteri^upled; etf^ 
oept by a bed or two of compact greyish litnent^e^ 'Used ai$^ 
m&rble^ and without petrifactions. ,.: . , 

This sandstone sometimes alternates with thin beds of shale, 
like that belonging to the coal forfifiatioui - ^ ' ' r 

The promontory of Cefalu consists^ of an isolated rdck^ ^tludh- 
announces at a distance, by its bold and abrupt figure, tfiat it h 
constituted of different materials frmn those of the preceding 
country. It consists, in fact, of a blui^ fetid litiaestone, which, 
as I anfr informed, is termed by l^idai'ies a Lumkche)la m&iMe, 
being hard enough to receive a polish, and having portions of 
sparry crystalline matter distributed over it, which appe&t 16 he 
derived from the presence of organic bodies, althou^ tJbese arfe^ 
rarely distinct, except on the weathered surface of the stbne. " I 
found' them best exhibited among the remains of the Cyclopean 
Tenople, on the hill of Cefalu, the stones of which indicate, by 
their ^gantie size, the extreme antiquity of the fabric. * 

On the weathered surfaces acted upon during so many ageis, 
the petrifactions, as being the hardest portions, stand ot^t in te^ 
lief, hdt having been unable to detach any of them, it is impos- 
able for me at present to attempt enumerating^heir species.' 

I do not know whether any stratification can be discovered in 
the rock of Cefalu ; there is indeed a kind of separation into 
three distinct masses,- but these look rather like the result* of 
cleavage, which may take place in every rock, even dolm to gra-* 
nite, than the effdct of a depoation at distinct periods.* * 

Indeed, the rock itself seems to split irregulariy in a directiort 
just opposite to that of the nearly horizontal seams above noti- 
ced. , . 
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stone just described, and may be refene^'Uyti^ii^oflJpi^ 
^}[\d94 M^^ tb^ nam© of ;lh^ Modcflw BimgA^, art ,8#ffi4tt 

It should seem, however, t^$f ttHS:l$ (be;<>9J^ apQtf arftJUi^-^ 
m^xfi^Q^, this £>niiationan which ojngumxetmxii^ hm^ \mfi'9i»- 
eom^l I ^self e^camuied^^lftent^ly 1^ fem^at^ juimtow 
ff ,f]C«ra^i nod Faleiano, 'mthout fio^ii^ my>rmd'^itha))0faiF^ 
M^t^iviufih Professor Sceiia,in,hi6 Ti^p^^p^^JMcyfiTi^ 
v^&rs^w proqf of itbwi: occorrtnce, ae^adlo beloftgi aoVto i3m 
compact Ikn^one, but to the reaent bf!eeda,!wbidrl •shaIL«fter*> 
yfW^^ describe a^ overlaying it< Thia ciif^utnaiaate^tniil^ *tne 
ad^t^ ^N^th soma dieigppe^ of r het^tatii^n, 1^ idea ohihe^M^tkiy 
iff fbaClf^hrmtbche Palermo litti^ • r . j. j . ' t- *. 

Let us now consider the cbanietef»<^fjdils< littieitohei%s{8erfi» 

- Xt iargm^n^y-of ; fk Jb^ui^h t^o]4H(?^?anitmUH)iifbftQii^CM 
cnviir* "w^i^^ fStiHij^) a &Bti4 odcMnr Uka isnljibm^c ^sbiUetinm^ 
boi'^iBn^ilt iBirhiteyiaiictdC^ eQij[|pAetD^'fiot;rfltitehodqf»8S|% 
4l^fd|^ h^qi»6 l^ndft of «|iaUt,:or/^^4ierb^ wl&Jifam^te^ 

4l^ V|^iP()b^la;that{lha latter. .emstitiilea^»»«rtl^tH«r«^ 
tiH^\PyewO kn^^stone^i and that iheJi^rdest iiiay9idsc9n>i}i lh« 
^^^bk iof . Oit^pmMtVQi employed tQ the^^umfid ^a^dbflrlPiiilhQi^ 
I^Quij^4^q^^;$^)l6% and^in^gfMtr^^casejo€ft^>'0<Mmd 

.jn^JTlier IbeoM^^fiil ill; g^cifdt is^ boweYor^ hest mariatdnbjbdm 
^|>-#|cl|l?irtT twitht^'^hiohr it ia aceempadied^;; ^ tfaetef^t^dmeoi* 
9IM^]@l«iti|i» <i4eda Trepaia t ; lat Tmteim^^ttidiiiif'S^^a^ 

-M ' fi ' i jij' '' ' f i '''!'t rt^iffj > ff n'''' ' f f *^ '' ' ^' * '*'h ■* i' '' >" '*>«■ *> n . b ' V<<H^Ku od »li'b aM r 
^.. fpj-^lrt^li^^^^fc^ 9i4>e the 9i<liro4e*.<>r.ll|e ffpiel^c^^fa|ih«i99f 

^«J. •aowjTyig to ^^^rf 




loftktt mountains of iVepttniiaii crigiiu Its height is sta^ 
AVO tOlUS, or ^40 reet aBbve CTic War ~*" ' ■ ^""^ 

ti rbssbni ifin^hiit arfi ;§noiTiK n^fi fU3S,nf\ rhvm fi^rr \ihi<i lo asisr^ ddT • 
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Jit^Vk^Yiei^^^Ae^aa^ 111 

Atf 4dlhili«»TFti1iM»oH^tll«fft, as tli6 MoBt^ P^legHno,'6dbg 

lAUdses in die ya&eys, or on the ^ffMhbte, ^id< 'thi^ i^^(d^\ft^^ 

^^'Ithm^ tedi hJKi^ «dtt#Klftii6^« br^NidfailMl'or aooiigl^ 
«»ci«»i«i iHrbilftrvi oihei^ tbe^^lic^ufer msner eoctibmed'WiA fi* 

wMm»'«3(]; fmm «trq)e» dt^eigas^ hi df directSdnsv the idter- 
ilte^^ irhfarh 'ane filtodl tip with' a wfttiewhat lighter! dblouretf 
and -sofisr-vJurtet^ «fth^ same matmd. ' 

lies: cAi^n Atewr tcigetMr, and sire penetrated by^ireim 6f fnirb 
erysUdli^e quartz, thu»edttstilud^thf^ Beandftilagiiit^^f^ 
^riadtjSioQy trastio^'ldagt^eety^et^^ j < 

This formation is also marked by the* occArr^ffcein^k^of tt 
pidbfln«ae»^Miitrl^aMhf^''whMij hj^ atiidytts,' iar foMhlHtey ebu- 
Uaailtallots imi^i of magneflia^ tA^ t&i$^ and'in tbe*6helwCli« 
^.{flnxplioilesoNig ▼tvully'0n;Jive» 4M)^it>reBMble^ iSie^^tth^ 
ftthssiBbUi wUrifi I <dhsltved: in the 'magne^ian Twtesttiii^^iiear' 
Buda, and which Beudant^fcaa^atoe^^ ngtilbedi Iwlt^^if^i 

vdi ifioni bedsrruf ft :*ffiagn*iJaA' Iknesttsiie^ i^idi* a harsh^g^y 
fe^^ VfakAi,^ wbiO' ckpoMfd to Ae^ we^tbery deeeoifiDse iM>^el^ 
faakh^fi-q^iots^' :'I9Mtr'l^deiin6 ihiem ase' bedsef a dlKoe6ii§ 
limestone, containing a good deal <^<ffiagne^ %bich'd^eolii]^o9e 
M^nhM\mm&^niksmt/ff^' ^Ifie patifetufcnt Pa ieii tf( »Jinte^ne 
itiEMB/greal ftt^u^dEbraRBrrfy^as a n^medy fbit^vttriio«ni»di[iord^ 
mi^hKigen{mB0i^^n^ under ditfsiianic oT^ SttMhdT Bi^, 
■ sri t o b e oKpofted « arid for d om est i c tonwimptiun. atp re - 

totve Bii^P^^fliSeRi!'^ kil' ytaddt, fcr tbfe 'sabe iiir^^ fe^wffwK 

sions t& repute than many substances that stiU maintain ^tbeir 

* Tbe agMet of Sidlj were much prized, even amcog Ui* aadenls ; in d e e d, it 
It well known that thif stone acquired it« name frooi Achates, a river in &cilj. 
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116 I»'I34uti€kiy: dn^dieKS^iSoS^ ^SH^/ 

not omit a circumstance relative ta*tli6 Wdk of Mbtiift'l^feleg'A^ 
befar that city, wMch Seems td 'deiiferve ftfaticief. 'Nbt^iWttiitrfHai 
ing t!he unifdrm coiaipactness of tliisr'fetotie, Wherever' it^ayi^l^ 
recently quarried, we find it m those patts' wMdh htti^b^M ^ttt- 
pbsed to fhe weather, hon^cOnibed* in ah ^taordiilafy d^ee, 
by holes of considerable size, tehicli peti6traite'geVeraLl ihc36iitflfel 
l6\t' the surface, but indicate, fmm the grkdual'decreks^^ tfifif* 
dimensions, that th$ cavities were fbrmedMiiy thie afctiott^'crf*^^te 
weather sinking gradually into the substance of tJife^toh^. '-."'' 

These cavities, in thteir size and-appearknce, r^biSdd^'M^ of 
those ^hich occur near the surfSice cdT a'hinrd silic^iis^Hhfestoi^, 
belonging to the 5olite foitnation, Ifeond h^ir C^eiicesta- ih 
Gloucestershire, which has obtained the locd name '^- the Dag^- 
ham alum-stone. * " ' ' - ' 

This irregular dSsintegratioh 6f 'the siirface W tidtoifnidii, itt% 
greater or less degree, to mostlimestbrie^ exjk)s^totWe'#earthef ^ 
but it Vould be interesting to dlscbvbr, whethei^HWef gri^e^*Sfe 
o^ the'cavities formed in these two in^taifict^'be a^fifeB^fiH*^^ 
peculiarity in the nature of tHe rock' itself, ir^W tBfe^^tSrtffla. 
stances under which it has been placed. ij'*ui»u 

With i^egard to the age of the Pail^rmb'BiAfefefiiiife^^'fofcnot 
spcaTt Wth confideticei but T coricfeive'; that'thV*Tafel[^^fel*ttefy 
stated, ^arriant me iii considering it, fbr the p*resei^,'a^ bbi-rtfe- 
ponding to the ' Zechstein of Ae Germahs;'and^1lh6''Ma^tte^fii 
limestone ' of England ; iti corroboratioh of ^Wdi, f ta^y ^!)dr1M^ 
add, that most of the specimens contain uiagnesia, altUdtt^''n8t 
generally in very large proportion. ' ' " " l^* *'-'* *'^ '^^'^ 

All the high ground near Palfermo is occttt)i^ l^flifei*M§it 
calcareous formation, b'ut the valleys and boaSst art'wy^te^'^itfi 
a v^ery dififeifent kind of material, whicA w6irfd la«|{iaS« te^lft^ 
be^n at one time 6f considerable tKidctiess, as it dMTslftWt^l^l^ 
which, though they offer no comp^scin fti "po^^'fe* ^e^^iftSSn 
^with those consisting of the ddm^ Ktafe^tirfi^,^ Sft^^ret^'fome 
hundred ieet inlieight. ' 

The hue of demarcation between this and^ihe precedtpir rock 
is very distinctly iwrked by the di^ractpr of tfce^> vi^ijeJi^^J^, J^f^ 
compact Itmest^me, like that of the A{^)emne& or>;o£odNifiiiies in 
the south of Prarice, fs 'tlriefly adftjil^'ftr fll^ dite; »Adfi<ff«as 
but a scanty pasturage, vegetation being obstructed by the frag- 
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ffifmfsfof,fj|^f^^V')i ppy^ tbe su^^^ l^^re a«( inmapy peprtipiis 
pg^,jljip€^^f/di|rtni;^ in,,Derby$ wjberea^^ tbe.fpirmatk^ 

i|9^j»bQ|LitrtEvbe de3qibe4» affprcU the finest crops of oprn, and 
H^^^^P^inSWM^^f ^y^ nrliqre iifioultiyated, by the luxuriance of 
ij^^l^i^iif^ ,., 

.'j^yi^^ P?m^'l^/^^^ jei^r .of ^ coiuu^ puddingstone^ cpn- 
t^pjfffg^^Yk^qji^ a^^lai* fragments of quart?) and of the qonir 
p^ Up)^t9D^e,9n which it rests^ or of a calcareous breo^ ii^ 
.^c^jSfji^^ ^ P^^|>^. though lunestone be the predomin«r 
tingii^^jj^effltrs. . . .. / ' ,, 

>, yff)^^^j^f^ t^ latter variety is found, shells are very abundant, 
a^.t^ ,^e^ll9^ b^ led to i^tribute the presence of c^lpar^u^ 
jffiaQ^ 1^91 j*^ ^instance, principally to the accumulation of de- 
cayed i?f gpnip, Ijof^es, . » 
, The genera of shells commonly most frequent in this rpck, 
.ai)^ t^, fP«P^n», Optjrefi.ai;id Yenus; but in that variety of it ^wbich 
opfjm^l^t ,^ j^ pt Mount Pelegrino, and is only distinguished 
^^}^.j^fprpfpi^ l^jf ']i^ gi5^?r fre^om from sandy matter, .anfi 
^mit^BS^\7W^ SerpulfiB, Dentaliaand Ve- 
lyjifj^j-di^^ ipfty lt)e li^^ingmighed along with those already meijh 
tiaDed. 

K.rrjI«9*W,'f!?WWJ!^1>W»^% 4II, Ib^ a brecQ^ pf this kind^ replete 
jj^f^^f^pofiifajif ^^ataU^ri^moyed from existing spe^es, seems 
^^ yp t^ Jbn^ilPWS, in,i»o«t of thecfldex roqks pf Sicily. This, 
ilki6^^IIP^i;?fi^^his kind e3(ist% as I, am infome^, at Messina, 
^rtWHj^ PQCUj^d, on otl^er sulge^ts, I did npt 

^SlgBf|^S^[i^ ^^l3^,?ame.ftprii^tioa ocpu?g at Syjrapu8e,:ai\d along 
the coast upwards towards Catonia, where it m)i^s(,flPt,.bp .o^- 
ifeMfi^/f^FH^^ p^^i^H^>^99^ afterwards to be described, 
rnKt^c^^t^^^jgij^ jqlc^c tuff*. Between TaonniM and 
j^tPl^ afe^iifq9!*ij'<>jf Etna; ip a lime§tppe. with^sh^el^ smil^r to 
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118 JQr.Daubeny oidihe Ckology qf Sicily. 

;t^ Aor^h fifiast, asiiear.MfiliUB^ ftod Ternuiu» between Alcsmo 



.^ 



^fipecUly Tittcbi) Bcctens, Tidtinie, €ardia, Arc«e, D^talia, 
JST^Ettae.and MnBflss. -/.-^U 



the names of the iPiUars of the Giants, (t^ei^i dei^igante); 

and, though the uneren 9ur£lc^ of the 4itone would have beoi 

iUirdaptidfor'fimriied^cuIpMn^t, yiet^ 6011I tfaencottpriMitlve 

itoteWiA whkAp Wii^^ibe^ofhed, k ir^^fDobibtfit^ovad 

'^'Mldki|[i8 bQ[ #hioh'«hi^ bidk>of'theiimttt:Udfi»iand.tfae^;aidi^ 

'of Ute i^tritokire^ ii<kc^>tllii«^^iGi*Ucyeil}^ 

' .Nea)^ Bfeo^dklSii^^ sol tb^iwkiicetafai 

:^qdherical ^eonerttiottSr arifitb^i&NMB eluiMra of iinegulaiKfaBbifittn 

%bdi^ dh'felgi^i^il'OM II (^ ^'^i' kaownatMfMtfaer 

-<liejr are>i»gamc^ •■•'■'' ^ . ■• • »<. ;;• h..i>;Tif{l ,?f 01 

'■' "' • '"' • t ■!)\>^j;o noiJoni 

1. 1:.. ,! '!t^ / ' ' J. I .- '•' u>' '• ''!!>' '''0 '^l^t id 

* Huxnl^ldrs Pergonal Narrative, vol. iii. p. 10., English Ti^nslatxon, de- 

'soibMa c^careous sandstone or brec<^ tit ih6 8aii[id l^i^^; ^^ii^dr^^Wi^^. 

'mdhii. 'hrMonbeatfofcliqreouuttAigsdeiAtetM^^ ^■\in\^ n\i\o 

:.tJ^^^»<ho|»A that lilt |iibllo!yin(gopp be |p^^ 



^^^lipn^^ ^4l^y^ pot less int^prest^i^, in itself, i^ °^^^^ ^ acquainted wUhjaii 
.jBca,in Grecian sculpture, anterior to any of which we posMss^Mui^^i^^Uu^Tipr 
^ihe eilterpi^se imd sdf^evotion displayed hy the indfWdaiOtfH^hb'iAasMpdAlJ^^ 
'«|iie bf wfa^ feU a victiia to a jTever, bron^ on bji Jiis mMI lb iTOMB^tn^ Mjl»> 
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by Rotation^ wUh $ome nexv EQopenmitr4$^4m^^i9(mibSidi^^ 
r^ll^tMiiJmiMMamah. OommttiiiyaMd by j?fafi»#wr. JfAjfr ow. 

DSAB SiK, . \. 



Tuam ^or xijt^; papers iii your nexi nuiDuer. 

riiv.^ v'.ji-.' . -•*. ..'.^ ..^ ..,. . • i^ . ^. .; ,'i ■.- ,1....', 

,..;(!, Dear Sir. yours truly, 

^^^^piiUATA^Y PeTEK BAELdiy*. 

• ;('JjfI^^iff?^j •i'jrij /o.::; . » ... . ...i .\ M, ui :.;l ... '..../ 

ftiBUfesu]l8ufe(l({ > I idid^ «2oomiii%ly> abCHtf ;,tb^ > h^ff^^sv^g^tj^ last 
irffittdnbcB^r^teohja siadil.hpwit«er ^U to>/i,4i^i(^^^ 

to it, I perceived, at once, that the needle wa^/^^o^de^jljb^.^^ 
fleeted, but it return^ to ite^^origip^^ 4^ection as soon as the 
m otion c eased. Having communicated to Mr Barlow the result 
jof the experunenL he came down himself, a few days aller, and 

of the large ladifi^^jnEOsk^d; by the.j$l^0p»jQ98Mil^,o£|Adt ^e s^t 
^ " tf mai te M ^^^dj' of course, praportioimUy greaterv la &at» ifith 
^JS'paT fflig^aSf^didri of the needle was, in toiiny<3e^,f€h^stei5d 
«J«L )ih€4 JHPtkwv <C the former; but there were other tJOultS'm 

'Ihi^defina^oivof die needle wMomade.iBi a eontiwy way.ta.vi^at 
it was in others, and varjifiglif qtiantity, as stated iibo?e> fttm 
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120 Frot. Baxh^'9<AccimM tjf Eafp^f^^ 

zbro {to< 180% diocordlii^ ito'tbe sctDHitioinc^'tfce fiieedle^^Ae^b- 
tance and 'Aie nilt^vof ibotioit^ib^itig'the' samer ^Iii' all 'oasesf iBy 
if^ersing^the niotito of tWshdV^tte'^ifevktion ^was'^reverded 
'dsQ ; so that if nnHh the shell ' tiaming one ivay, * <ibe ileedle' &- 
•Viated toliie east; it delated -to the west'ifhen-the-fiheHirBBloHii. 
eot-m an^oppd^te directk^p r And in alL^e^ses-dtarifag^llh^ 
tion of the shell, the needle preserml its deviating ctirectioii In^- 
markably steady ^ viz, without any kind of osdllation or tueitior ; 
imt the saomeoit; the inotion^oeafiedy.it aretucned toits-^origiiijil 
and ttue beaxing; Theeffact produced >M2as tlpierefore tenlpor^iy, 
,and dependbd entirely bn the velocity of rotation^ The«e wese 
all the deductions drawn from the first series, of expdvimeDts, 
and as the steam-engines were not set to work again tiU. nearly 
(the endof Jantiaty, tm fardier obswrvationswere made till about 
the beginning of February, whest Mr Barlow^ finding .Msnself 
emb^rassed with the iron-work of the lathed and otber ittsftshinffii, 
had now an apparatus constructed, which' be etected on fan oitn 
premises, and by means of "whtDh he at length siiecdeddd «n( de- 
ducing tbe'laws which reguiJiteand dct^pfiine' tfaet^diiiedbdniof 
the needle ina all cases, and in all sitiaatioBs. ' ■ i<M n ,>rf 7/ 
* The results hav€f been presented to Ae RJbyd'Sbcwiy; ^nd 
ihey will, it is presumed, 'be published in the^finfthBoningiV^ 
lume of the Philosophical -Transactions. In the mean^tiiaiij tlte 
fyiowlng coticise ateoouwt of 'theito may be aeeeptaUe ttoT steKl^f 
your readers. " ' '■ - ^ ,;„'^, *i?'*or> ^Ht 

" .f' ' ' '^' '^ .'..■>' • •• I ' it' •!,- vj,|t 'fo noii 

The apparatus referred to Above, consisted off a fl-limteitseii- 

felittg that on which th^ cylinder of an etectricsdmadHfj^ifirhta^, 

"the ball Supplying the place of the cylinder ; th^-diani^UernbtP^the 

ball or shell was eight inches, a'nd its weight ^abdtrt^^^ite '3dA 

istrtmg table wafe fixed with its feet into thte grburid^>4h^tfloi»r<>f 

'tihe-rooM b^ing cfttaifay, so as to prevent* dny^sHitlttti^) of* *e 

* flbor k- 'w^s. ' The diameter ^of the larger wlleel*waB)li^ iad^s, 

of-the^dmallerdindhes, and the handle might beilJiitwdt^whh 

Teas© twide) in W^secoiid, ^?hicb gave about T20Ti^volatibri»*p«* wS- 

'^^Auletotbe'shelt/''' ' { •' '^'•'..'- ^m-- ;-.< • t<, 

' i A stand, tmaAe hfaary l^' being loaded with) sdnd,> hadf <a^ stnifll 

platform- attached to' it^ with a 'S^midrfCttlab^*tol'&'in»^it»>«iS*, 

'^whttrebjy «r*mighi bdfim)ught op blow to the riidBS^and^fe^isi. 
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{rins^filaced near d)& i^me, :«! an^* axkas&ihi 'oad on «iltherinde. 
/Moreovek^f thfere were sereraAf holes in ^tke table, iv^hiob enabled 
liAe e^rpenxnentef to screw down the^ trAme iteelf in dny aziinuAb. 
^he' ball' cooM only revoke with its axishotiaontal^ but4t could 
iKrabfide'taTCvcflvedireetor reverse ^pkasuret ISie pkit£snn 
-liightfibe'depi^ssed «»it ratseA to any- height, and the -needle thus 
l^aced'OTer or toder anyp^opesed point of the ssheU. •' t 

Things being diuspiiepared, the pktform waK first placed. in 
!ithe horisontal plane of the ball^s axis, ^and the i^edle placed mie- 
cesfflvciy at«v^ pokit^ all round. And it appeared, that .ivha^ ' 
«irer might be the azimuth of the needle (pr^mdied it was nea- 
tlqiKzed "by nlagnets fiK»n tiie direotiw power of the earth), on 
^onuDg the"ball,ttfae north end of . the needle apfnroaahed<to^ 
rndtld it whsn the- motion was towalds* the needle, biAt.iieeeded 
when tthe ^niotion waS'frona the needkv That is, when the ufqaer 
fHrtrofidi&ahell, Ivy the n^vokition, deu^nded to^mrdS'the-needie, 
the BoMi>d^ of the needle aqE>proached towards the shdl; but 
^iHien rdii9-bail[;revoiv«d iiK an opponte Section, then thesoudi 
teQd)c£tii0'needle approached^ or, the wxth end receded. 

When the needle was camried round the shdU. m .-a yertieal cir* 
Ue, affsmSkhglWeadb time^the-fo^owing results weyeobserved^ 
^(th^meHlkjlDehig in.everyicase neuEtrifliaed, andpkced parallel 
jtb tkenaxisnfi rotalxi>n), vis. >froi9' (the hoiw>n. tosm altitude 6f 
t«]miJk^&l%>ithernQMile iplacednksselfl'pcependtcularly tothe axiSy 
die north end pasang the contrary way to that in which the nso- 
tion of the shell was made'; from 54° to 90°, or to the zenith of 
4yh»4iai^(the^nee^ aIso placed itself perpendicularly to the axi^ 
.:j|iutriB( a^meiiresnied position ta . what • it took up b^re, vie^ the 
iiie^'ieiiidTpafised in tile direction ci motion in the shell. It did 
Ahe 8(itxie^iiitfaj^ot]Hr side c^ dote v^ftieal^ to a. like point or aid- 
iiiliideft)£<ibQibtiM^j bu^>firom that pc^ ta;th&.h(Misson,it or- 
jitai%e4ite^as/ ate first;/ .Bedow tBe horizon it also ^jHteserved. the 
.^»l90f ^breetioii,''lUl -it amounted again to 54° ; it dien ohanged 
f^dhmAofk^ wbcft labavfiithe holigon. There were, therefone, 
-^hiuoqpointaitf ebange iaithe 'diceodon of the needle (the motion 
of the ball Tem9ining the same), viz. at 54° above aadfaebw the 
i4im3P*»filtlieihaU^0B eftdnsidex^ the zemdiiand nufiue. JtwiU, 
^eoorse^bei^xindeistoed^ that, byrreversmg the modottioftbe 
iN^^lfehi^^dle.tahe) rdmnged its ^aeedoiv htit. the .poinb^ef 
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.Its Prof. ««riMr\i w<i«»m#^sSJpM<ff^ 

i>f the direction of tjieiixfts>(tf qill(^Ilm;!^^^wbtdl^ 

' xe^med ji>«0ie«}t«d|i^i^ fK>t^ tos (iwn IgOftjrdviJiM^ 

(>nii|ae^>lo^pflDdAce dielMl*eff€le(ii^ Ji!43i'<»N>^^^ tbawfetle^idi^ 
AeimowiKMiictiata of aafid«Qi^44iH]^W]teeBsk>ii{K»LiitVi 
motion oftk^BSBoei at cw upo mfy ^ iQagiie^]tt4^<»i';t^AdidiH|^it^ 
idfiectceaseavAejuom^t^e motiimiif^isooiivl^Vildv ^' i 
. The ftbove .cxpeiiineiits ivi^eibegun, m '{>f^nflieril8S4>; aild 
it' Iras not -till jJlq[idl 1886, that AlriBildiMr i€iiisic|(^ d^uAL 
J^ago had been mdnogf similar ^xpemnev^iniW^Mko^^ *ott4:^ 

/ pec fUjBl other metak; bi^ Z «ili;»0tawiu!e^'^timr'4eaia^idal^ 
Thpyjwere'iiot kmmn intEo^uid, ljii:M«^ 6ojr; Iiubs&eb vint^ 
London at the time above stoted/^ 1 iBa^tiotaMilttre^jlhetpr^^ 

^tetaQS q£the»faFp«aiMitt6;;<«Kidlf|U^ dier^fer^ ^<m\yi e^^^a- 
7our to dflMadbe these, wldch I ^um^^asaiitfid Mff Bia^boir Jii 

^ooialaDgyjiaiid whiob he £(iundad^n >tfae ^ieseijfttoii^ b^liad le- 
ceived. They may^ tfaefreferey befieoifeade0idAas>4be<]^xiJeU 

MM. As^ irapeated^ and nMwl ifi 4iflbii^t<pqM9iMUho^ joc- 

vcnnad/taiflaggest^iiGav.iddw Tbe^iiicetfnirC he^haSoCOyft iSw^'s 
Bxpaimarty Iras tha!t:>iJ)y>JiAKn%va <»|pfw |>lMen]po¥]t4a^^7«ir^Ciil 
i^indle, the plate being hoiizcmtal, and ikQnifli$iiaig§iMisil$ik^ 

viifailigbtudaDiiiua WKiie,'h}iMimi«pmBBti^^^ «f the 

1 j^slei;;'«iE^aiiaiq;l die[«|nidfef>atdi fUtd t» Sfwi^ tii^ atadfe 

}»iMa^fiaiHidw3rfily>drfflacted».^attd- waeeimdt'mgt^iii$ tiiyirctodty 
was increased ; so that, when the plate was put jiHto'l'iq^nNQtii- 
dnn^ibedieedteralBobe^uiii, BtMMiemmbb^l^^ 

^jiEtc^gdi with'connd^ndde'vdodty*^ - ■ '»' 'ia;'dv ..i.w con 

1. In order to repeat thk ieiqpediMft^i 1 MC6Mmii(»ed^fi^ 
.|shfiBlj 6f wiy taojiag kAa wkh a 1Nmi^^^^itldki kitiSh I 

-idbiMi niahe- ijsudiir lior&f^^ 

/I piaotd;ca tfaoitpoppsr phite, about ^ ilkdiw M ^^^attb^lttir, 
sUdi 0fs9utfais(«^* wddfei about >fiva wdheBi k«)g,<'iiiiW-%i|(B^ 
a close box, about one ifloh;,<»( l^athdir l<«s»/ abdt^^dielftec^ 

DcBHieBifulftig? tiierO^tlKt ia ^mitfim, I'<foiiild'J^|o>tlUHe^ the 

eUBdHejdbobt'ifiv^ipdnitar; 4ll& zdeflM^tbirHMiigL^lak^;^ itd^e 

>i«wf IdnslickLlebBf tbeiidprioa^'tte^ 
it^^9siil»b«u> I 'Sheiiesdi^ wiHBj tliiwcff^ pAi^iTf^fikji0mS^^j 

larlm miigitet^f'iiJid iAet^zfyeik^^ >^^ lltdq tdiy 

soon obtained a considerable rotatory motion in the needle ; mid. 
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^lArfgp'a^isadiwtiiAi iJ aucpoiitad^ iWMy i bjr iniacimiiig «ipht»nf 
jditouiielveBti t(K>cDpfKr^pUte aodlliieMsdfe. In^dnstfaff^ no 
9itfffKtiixiUf}i(bexprQiiwa^ jc^ difr.BocdlQ bjr tlnjootalni of i;he 

hoidpg^ilkh jIILj j^Mtien^Btbibal that I . npe«ted, vat Aemta- 
}AomdS d'fdate.'ctit intiMradii lifce.'ajitaiv ndbiekwas amii at I law 
.(^britoo^iia'plrQditociiioicfftct: tbtt, howarery waa not tha^cite 
,mlnlf^t€BUjpexm^ (Mnducod a len afeet^ but^ I 

'jtbtak^iluH^rleftd that» nughtiuowbaonaiaicipatad, faun .die quan- 
vlbjr.^f oqpqperi duiB;takaa awa^ 

n ^4ubhpaw Ined'^^tincqsli^ imteadiof a^iqpcff plate^ aodidie 
.leSae^flr^ alttr]^.the aave^ befitte, buia little InL 

/' &:i4a i]»Q)4|^alfij!ra6 oow.aubatatutad, and dto efftet :vaaiaoo» 
c«dflififa^.gv«ater,thaa 1^ jbe ^oj^per plate. 

00 &rj^ElMrittipi)eYfplate iiva» ii^^aiii rffpiaaBd) aoil^adbias&iieaie 
el^(Kfid iKdttbak* ( SoM^a^aliGli was Qbtdmedy hi^ k.iiat.'acay 
iifi(p»9iDQiiliiafi.tbait I eaamai wetAvae to say that it vaa oerlaiDiy 
dfbifetifci^inatalioo. 

diNMtt to 9aUiiigf» andj^ ara&|»itil».i)Qf»tioD h^ ^omMvmli^iaoajpi 
i(lha»lBop|ir ^alt^r^ ^ aiiairppBad 

bflfi%ri(Ilb»^Mppacfiati». was.ansfKttdeal oyer «aodiaiv but m.fmo- 
tkm was (Stained ; and the aame tsdk {daae wham Aftcei^fitr 
,.|tolfr^iWfti»l^?e|idfidiif«r.an,ir«ai^^ * * i 

1 d(kfl^]biiM9ai^0^jra<berfborteriAwPt^ 

gj^ |^afe^tW4£(jfi»ad:bov«z»tAUy toibe )upright.qpaiidlai;t miilm- 
clUSiSttde IQ ipevi^e^^jietplate yary ikxiq i^iquinad lotelioilj \A. 
ffi^pr-aordtn pi^ is^^tii^ aa in the presadiiv ea^pnimaBt^ mkm^ 
4M^d(jbatweeaitheplaleiMi»d magnate , < ' - i i» 

srii ]ii9«H29i^plilto waa ^Ovr.appbi^ iDQamAately ^ AeiapLiaMif 4^ 
dtotbf^ aqrFii8[jtO;:CMs6 it tot Yisvolte .¥antiiaf%)tiaad)(ibejllfledle 
dplaoe&p^rt^ it; f fcMit'iiQiipalir^ took plaat^ taU^iJbjtMivlyiMn. 
XiHliaii9ii»;ii|*d^ wdbragii« .^^dtartK^ltii pohaidiniQtbfrito 
x;lb? i^ti^ ^ 4ien aiifag^flemAcd «i>cthe^aotk)ujofi!lto ma^ 
hrth .slfa^^n ^flt fff nofvnr /to*f>?o» ^,;rKi'^i --.fK* . i^ t. .(^ft~>f1'^ fX''^^ 
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ytf^y^(sii 0Ax0r tl^iiigs. being t^.s#|«^,.,wJteii(Uwas,pil?p¥f|iDr» 
If^yf i\^:9xhi but iQthe'dir^t>hori^liUd4if)^o£' 1^)9 

.Up TJ|ft;aJi^¥0ta?[e theupripcipal ^^exp^mentS' ^bat* Jr^ppitedl 
in making by revolving the plate ; but these having suggested 
to Mf Barlow, that all the resalts obtained might be explained, 
bJ/s^pposing, t|i#t tbereve^^isjted^ sUgJjt ipoj^gpf^t^i^ EQwpf jo ^qy. 
per, and. in tlm. various joietals which bad a t^d^n,!^ \to 
draw the needle after the plate, or the latter after the former, 
h^ ^^a^voured to exhibit this by direct esq^nment^ iaadepffde^c 
of Df^Tiobitioii.' rWith this yiew^ he p^i^aJiissed, a naedle iv^ery ao- 
cnrateiy 5 ^ then apply ing .very war to itSrpoiea-tb^Qnd cff a 
rdu^d br»ss J^uler^ithe mca^tkm pf >tfci% Jat^jJr >tw ^IkipU^frnitt 
diJew the nepdle several d^ree%~tb|Mi, , y^dv9i^ipgr |*jrf4Ma4:. 
^(^og. tbj9 ne(^le again, in ^t^^^^uj^ng yibr#jtip%it .jf^^^Jp^sy^ 
oMt fiWUQ. farther d^gi^g^ an^,., in »rj%ry^^^ti^d[^ ffe^ifeftpp^^ 
6»,w«fr4:Dnjveirtj9d ipfo.fr,.fey(^vt^ ^^W^^ by fi^pfflffl^^nK^ 
amtii^g^aw^Tviith^Wwipg tbefneedl^>F<^4^*^ ^e^^ B^^^^pijj. 

la. Tke same , ireswU at«^ obMune4 iby .^wq or, %^f4i;5^B^ 
pu^ftesr^ bli^ts^'i but rtherei^ira^ pother .pieGe|i^^,^thqpglwoC^^ 
«ttjBe,»ze-and.far«i5,.whicbbadlitjk^Q^ . f ^ ,.,^,^ .y.,, 

f ,iEb0 feUowii^ ffspeiimjept i$^ due to Mr Sli^rg«|pI^HDif^'l^flc4^, 
wich, , ■• .., ^ .i .-.. .;.f -,-, ^..f\ t.-iM 

.18. -A iWn <H)pper ftfit^ or, wheel,! about fty^ or^f^ ip^^^ii^, 
tiiiivietfriWas mi^pended tery d^cately -w •an, fi^ci^jr) W* 4w 
o«e »de!a little jW^eigbl^, in order^ to giva-it, a teip^^enqyi tf,,^^^ 
cillate, vr^hebfifwy tpwnt was now-iraJsed l«^v^l/lri^r.^^ffP%T 
a^dff^eiWintertof yibratj^ns the plate. M^id^^.befi^firi^ffi^Wto 
^ttw^e^v*nte^ The ^me ^was ^gm. ^fm^W^ ^f^^Tt 
-»»efe,««riyii tbWitb^f^^^iqns^ow taJfr^pl«i?^:]^^ft,^?fjpri^ 

-:, This is thp. mnverse of M« Aiaga^expenments>J]l which he 
-ing the number of oscilladons of WKAs^^ti^'heedMl h^^^r./i ws yr.* 
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important result, as it shows, thiAtMAe' effect is Jiot^^ tb'ShjP 
ti^^i^Mf^g^ifli^miil dB W^^l^posd^ inutile frstihkaiye.. 

i<fti?.«trri'^ilf^7>xar^W tLip(m Ground-ice, or Ibejbrmedafiht 
' ^bd&lfrri'8^Vi^ning'ixkLtm, By Professor MeHian*; '^'"l 

Jl^BElti^tee'df'^wawiW^r^j il-giTew to the detach^ and sepa^' 
raffed Brasses 'dp ic^i ^fehrunnii^ waters carry at thehr stirfaise;* 
duitth^** fWit^^ ^tfttfe dli^ftttODC This i^ dMfers frorii that co^* 
diniD6y*«a^ trtfic^is^fertttecj dldrtg-the ^ge^of mers, attd pftit.^ 
tfettarff i^^'pl&fe^'Wlifere'thid -water k^^ukt; it ne^rei*' /bi»Aili iil* 
Iffle^f^lVW^^her'stf^hant W^re^^^ ihotioh i^.ppeaia W^bfe- 
^^^^l(^^ <^»6fa^'1^itst^^tetK^.'^ At'tiAit^m^tit^mi^ 1^ 
€aanvfei^'^fe?^atl6tt bf srib^|jetieti^ed'by w^t^,^§^ftitofe^ 
^m^^^M^, Htm^ tfiah'fof ^(^ btitf ett\<^t ^%tJiahi^<^'itVk 
not fail to discover its true characters. In fact, it is formeii i^ 
iflqaiiyai^^dP ^ifdiiltii6d§ or^^mtflf; tli)^ ^d'hlmn^lea pl^es 
dfiypHteSft^kdiaWet^rbfWfetelhied: 'Tltey w^fadivWtr^yi 
transparent, but^iif kggi^g&tidn^^t^esieiWJSf at ti dJst^tice the'ttpl? 
piafif^c^Mrf'^ tetoiC4;rt^pai:ettt ttiass life* ^«^ sflc^:' It ii kriciwn 
that^ brfore rivers begin to carry the ground-ice, the temperattn^ 
cIPtfi^'ifiFifettst'hfavteTjeeh for several dayfe previous ■ scteie^ie- 
^^^oWsfeifd^, iEAd it i^ observe in gtefij^ai, that ei etSd^ 
ifftSl HRfti^^ina dik'ection contrary to the cunrettt^tbetivtt^^ 
i#Wfi^teriy^fkvbii^ble to the formation of (thi6'«)tt'c^f ice. " • = ^ / 
^wi%?^ht^kt^rst *l6findaced^6 siippoie,^ ihtttnhfe^l^in'iii^a^p 
tiSSi^)]^ ^fortd^ tet^ Mitfa^, as id^ttie ^^n^ith^^th^t^^ 
^koiS^^Mi^'^iidsd^f^'^ ^ect df^he coo'Bhg tff %hfeatdiaq^^ 
"S^^t^fi^rSM^ f(^t ^t the ^urfacei'^ftdr Mtgi^'M tt>4inf$^t«^^ 

becomes lighter, in proportion a^tihte^e6id^^tigtfe^.fi' It^ttri^ 

fore the Natural lM*0ryj^fV»P$y, of 3/iai^.in -ni', .^r '■' .^f- to (:>«'njiMi .*!) ^.i{ 
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if die emt'^9^tegmA^ kandmg i^^^tev, k^4»^ iMS^tumiiAf^^ 

conwice Mmself of the fact, in a pretty severe *^kyt^^bf^M^<^ 
imniiig ifhat takes plaoe in a river wfakb cames' iee",' iltid^#hi^<i 
^slnUcwenai^ to let him'see tbe^bdttolA. ^ fo tfa^^M4m#i^ §^^ 
18S8^ thereanal df ' St Atban^ wlndi coildiM^tb0*wiift6r^<«l^^^^ 
Bine through the town of Bade, carried ^ (KMiBldi^raAle i[U^iitj^'^ 
oi ' gvoond im», Hie cletmesB oF the water 'wan midh^ tliao^* ^ 
jectsweve durtinodj viaiUeat^adeptb of thtiei^ fiiel; ' Tbe^b^S^* 
o£^lie caoalitt thb frfoceia covered* with rtdi^'|)ebbfe6.''Wh^ 
ever a proyeotHm waa pereeWed at t^ boCtdfik *o!^)ther'#dtir^^ tf ' 
the dcq^i.fdaoes'aafw^ aa tboeeHess a^ ttmb wA^ ^fira fettfiM^ 
ofibks^of ioe idiidibdl beenibinmad d»e£e; )yi$^Iiri^h^^aiS<^^^** 
tMba!p]»sttitedithe4i)lp6anMue c^ coUo#f^ ^^ifti^ <'^M>^S^¥teli^ 
{daces wttiaf-tiHirwbote bottom vas ed^^i^ hfti^lidaQli)^, "Ak^ 

the snn£H)eH»f die comnt^ whidvi»T6rj^ #i^id. Th#f9Maie^ll'* 
widbliitfetv^tfldQeisxqp^tbeJiaifdCfittt^ |Ktefiie1itdPt^^ 

ac%^Ae:BMne afqpddtttidtf w ^oi^ ^^^Odi liM t^ ty ^ bMilit^^liP* 
tlKmsrivas «nd wb^bwetf^ floating' abiomiiigl^t'(][n^i^^ 
They wtfre^compoied^ lak^ tke huoer, (rf^sDHdl ro^md^ Mid ^g^U^ 
iorMkI plates of iob ; so diat no doubt? eotdd^nt^'W^^^l^rd^' 
tirliieoi^iandtnodeof jbnciafton of the"ioftth%'4ce^^^'^li^^ 
uoifiinn and pedidiar armi^cfment of di& i«e whi^ apptiU^ 1^^ 
thfffbotlot»ief4lie water, eikmdy eicclo^ the suj^pos^kofr^tl^ 
raightlmVrbem prMifnteited firaim th^ sut>^ ^ '^ ^iioi.iioui 
r raiaJ(MmtegiiOxfilanatmir of thir phefooniAKm W^fftuit^!^^ 
]AcAi|ii»aBMbaraithfem»stinatwraL lf>$0b^thie^^^%<t^^ 
tntr imm^n^Jwatoriaieir^ m^j eHK^ 

ka onsiaitt agit^Mn^^^p^oirily^^tifiiiiiiY ^ 
ia>»idkd:AsaBooiitf«fy^^ tlrar ttf^ tfa^^t«^ft^ c^^uai^^ME^ 
lii0r«Aferldfetl»faiir&0^ and Oiat df ^th^ fa^ttefaj^ti ^»^kJtb8# 
iflg the inconsiderable difiference|bf iBej^ ^p^Hp gjc^'^tj^^j /^he 
teinper^tujre of the bottom and th^ of ^he sw^iw?^, «y«a ik^pret^:- 
depp liv^esi. doeavBoi pceseikl .any semaukabldo iHlinllke^ o^talief^ 



Jarmei <^M^^^»m^^^iwming^mk^. lift 

Gcm^MlHly ngilAteck surfiie^Mi^itiis ividi knoPn^hHtiiAvt^Mis 

at/ ti)jE^ ba$;tfH%|¥Mffi9;^l7 1^ tfie p^ 

by pccwIn^Mi^ftlrcaa die iiBpetuosity of thcf citer^tM;* Thd^conla^^ 
nual mot)i)]i whkh takes p(iicein' the iatmor of tkeviiter^pixMrai^ 
iba #aiAe oliatade to Abe {QtmBLiiotk of large maaaes of ic^ trhlehi 
ufUBd^i^tieA^the «ryi^iaUi2atijQEr of oomiaon ^alt^ bj i^tiJtiotf ^ 
difi'Hqylf) #)iiehf hoUs it in solutidn ; aftd there, are cmly ftirmcSi 
in 6on6equ0noe simple aggloin&rati(n» of small plates bf ieekn^ 
peifec^)r*cryst«Uized.' When thesfr agglomeMbns bote aoea^ 
muUted'so as to present larger masses, they are detadied frbm 
tl^ b^tpm, f^ither by virtue, of their greater lightness^ or iron! 
dii^mipnilser of the ^urreot^ and xise to the surface^ frequently 
cai^fying^^ th^ frapoents of the sofl ilselC In £Mt, it is icft 
uqMKHnmo9]to fipitl^aiHil^ gravd^ muAf ^o'oUier subfitenees^ attache - 
efl.tp ,the,g;rmiiViMQ^ luid floating ^with it apeh tb^'sulrfiMse. ' t 
H^,tlpen;ipention&hi3 having senrehed, in differait audiops^ for^ 
olfpi^ft^S<HMr ll^'^W^fc wigh^ s«?vfe tb confirm or refbteih^ abo^^ 
th^rjr^tbilt.w^tbliHle'sutcess; Smt nftodemNfrnters seem to bs«<e 
o«^rbf9Jke4^tb0 subject ; and it is timost ejcdncmtytin thd oidfeB 
wo^i^^ jl^f^^.apy; i^^oukr neti<ie is'tafeen of iti Plot, .m.bi&his;^ 
tQF)F of Q^oidsbm) observes^ ^fl| 9II tbe^ratevipen'snth fwioM 
hfi has faiici^ian4^ppottunity'of speaking on the suligecC^ a^jvee^in* 
t^^mg^. jf^ tbe^ mv^fs of the country alwaiy^ begin^o fes^^ al> 
d^ ^9^m. . Ij^desciibefrthe mmmer in which the smalVpeeea^ 
c^if^iCfj^,i0i''ineer0^ rise from the bottom to^tlietsilftfaee^'h^' 
m(SttlSon» their frequently containing gravel (Ht stones^. wMMitdji^ 
h^lfjfpyi^ lOf^ wi4i them. Hales ocIq^S' i^Kii^^hii^^^ 
djj(^;j^p^^fliyi«#a« Oie wateT^mien of the Tbaiitt^aa8cr^>^tkai( 
sfp; d|^ AiGEgj^ith^t mer is fi^ieii^al ^surfiMN^I^iTnfeiA thsr 
i%P^ttit!Pd»WoP7^* tj^ir p<)les^ and jtbatitbey es^ ibfiriHg faW 
tfeffHF^j!)nfHet>ff"Yi^' also^: several obsfnralaoDsiirfjJniown^ 
d^f^^^f^ ^tf. ;.THsfleobs^lmtioib,9tfa:M«riailf 

^'On mtWtA JAifUa^ ITSrS, at 7 in the morning, the temperature being abdvL% 
-^e'^c|i4%«lt'i^ttt«4teU^1>rtlie tbfa!MBTt^rtmagton,'toAtoi!t^^ . 

littU Sdt. Under Uus ice he obeerved another layer upon the ground; apd having 
SMde an opening in the upper ice^ he took up a piece of that which was fom^ 



-i 



188 Pr0fe»©r ^l^i^.^ OriJlindtJ^^ Sac /. . 

remaikd, ^en^ to shew, that t^e i<iQa& iildicatedi)y Aie Gprtmn - 
naiaegftt<*^fei»>\M*e gei^aBy diffcised ^tBoag^ o» tij i itr y ^ e<^e '^^ 
in Ei^knd^ aiid presient a detailed. relaiion, of faets farnisbed by. -i 
anob^^\^er, .whose apcu^acy can be relied isippij;,aD4. • from ^ 
these facts w6 may conclud^^ that there fbrms^ at the JbottiMn oC 
runnifig water, not only an ice disposed in tufts, but also, whe^ I^ 
the cirdl^ipstances are favourable, a layer of Compact ice. ; -^ ^ 

Of the more recent observations upon this sol^ei^t, he:men;^ * 
tions that;of Mr Streake, who relates,, that, in February 1806^ - 
at Pillau, chaijis of iron, ax feet in length, which had r^ii^ine4r t 
for a bng time lost at the bottom of the water,:a'cah]^ itlurly fa^ 
thqims Jong, and stones weighing from three to six pou n ds^ wer^* ^ 
i:ai«ed,to thesurf^e, in/closed in a thifk envelope of icej and- 
that an at^cbor, after having remained an hour in tl;ie wateir? was^ 
taken put covered with a layer of ice.. / - >. ^ 

In GohcJ^usion, the author observes, tl^ after ha^ipg $ddu- - 
oed proofs of the formation of ice at the bottom of rcmni^ig wa^^ ^ 
ter» ,hq haf tg ireoifirk, that . it <^onpt by auy^means feci pt^nd| g 
ed, that this ice, once raised ftom tbe botton^ to the ^ swftccei doei^ | 
not augment in a repiarkable man^r* TUs result, ia^ th^ con^ ^ 
tiary, appears jtfobable: because the pieces cji'vim whicta re al^- ^ 
r^ujy f(Hmd at the surface, being at least a? eoldas^thfl boti': 2 
tQ|n, ipUst present nuclei, who|se presence contrytniteis tt) th^P, '^^ 
freezirig.of the water. .This freezing of the surface wffleq)eii 2 
rifely extetid, wheii, Srmtk ^y ^rcumstance whatever, the gr^und-^ v 
icfe may be ^topped in some places, and wjH there faim a mor% "^ 
c^ less cdiiipact mas»* Nor does he deny, &at, in certain faae^ ^ 
ice liiay be formed, even at the sur^^tce of riinning jf^tor ) hoST ^ 
h^ thiilk9 }t suiBoiently established, that ioe h foi?fiaedr«t-th0 bot^^ 
U$n of hroo^ and riyers ; and the characters d£ this i<* teing^ C 
eiftirely eimiW to those of the grouqd-ice whidh floats at tji^ air^ -^ 
'faee, it is more than probable that they have a comiiKxi o^i^i^ t^ 
aiid a coimnon mode of formation. ' / V - 

below, whkh he found six Mae9 thiek, but much more spOQgy and purou^tlfan the ^ 

other. The lower ice was in confcaet wi^ the upper^ at t^ec^ t>f the t^vfer, bul^ i^ 

it wtts altvcjra xxxprQ distant from it, inpropoiftion tts the ifyiteri»e&ifiie deefier, be. ^ 

cause th^ fcf>st had taken ]ilace doee^pon the ^dniid. . VHim tfaf bkHteot i^ kote in ^ 

the vrater, in consequence of-its lightness^ it always carried , with-it Sfthd ah^ ptones. ^ 

He adds» when it is very thick, ■ it carries with it - the wittw baiik^ fO^vl ^tb ;^, 
stones, which' are placed at the bottom of 4he water to oat<h llsh. ■ A^ ii w ^ber of 
other obserTatinits, tending to the same general residt, are4lto fi^ien b$ bin 
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Awjt. Xlli^Si/9^iie£a Tabk^4He Wmn$i^j^ Ae Crust 

' * of iheEa/rthy^ and of the Chief 3uic»^^^^ By 

-^XME Boue', M,D. Msmb^ of ih0 Wei^i^ril^ &c. 

iTirsaro up one having att^mptfi^ t9 (wjistTuqt a gfsneral 
synoptical table of gaolo^y I submit the fpIIpwiD^ ooe.tQ the 
attention c& the. publie. Its desigi^ is to, exhibit thei 8ci^)<^ re- 
duced to its most simple termsj and U>< enablp €?v^iy jone ta con- 
teiif^Jate at a glance the pniK^ipal geogposticat loots ascertainedL 
bytjie labpws of geologists. Although! have comulted all 
the mpst distinguished ppimqas o^ geok^cal classification still 
the piresent attempt, I fe^^mll jji ipanjr respects be faulty^ 
aiid jindeed the principal advantage it can claim,. ij| jits ccHHtain- 
ing the results of all myunpublished observatioos made during 
the last three years. Taking nature, and »crf; Ijieoretical^deas^ 
for the basis of kny clasdfica^^i, I find, 4^ tiie pijBsence and 
absence of stratification of mineral^ masses, .two |p*6at x^imd 
divisions," from which I infer three kinds of jfoormati^n, viz. the 
unstt-aMfied or Igtteous Fonnati^Hi^ thf^ stratified .Oi^jNepJiiman 
Formation, and the form^iona^ where the ig^e9Us.aod aqueous 
agents hav£ acted together. Although 14 wo^d be out of. place 
to .sta^ h^re all the . &cts.,which led i»e Ijo such ;theoretfeaI 
viewjs, because these are given m my Pssay'pn the G^lflgy 
^f : Sccrtland, luvi my ]V{ewpir 5^on fr^rmany ^vA ; Branccy pub- 
UAed in the. JimrW de Ph^d^ ^&%% J^dh^burs^Phihas^ 
cciJaurml 1SS3» and Anndksdes Scknce&^^aimwes 18^ ; 
still I may be indulged by a brief statement oi my J views, tibis 
being necessary for the more clearly follg^ng .the details in 
the Sync^cal Table, ' i ^i ^3. - 

. 1. 1 All geologists who have had oppbrtunit^s. of jexa^ining 
burning and extinct volcanoes, agree in admitting Ihe existence 
of e^^tinct volcanoes, or of very anciently. vplcai^spd^opuntriea, 

SL The^^?efit^;ni|mba' of ^geologists; lu^d.e^ipe^iaU^j^^those 
who have visited extinct v£dcanoes,:beEeve |n;^th^ i^n^o^ ori- 
giB,^ t<^ary basalt, in the form. of sti^^i^.^poSi^l^jf^, beds, 
<i;qaies, and veines^ and also that cftcB(^^. * »m\ 'r /, 

S.t A &^ Bmny distinguished geolog^^ agr^ in consider- 
in^.k^aa p^bat^ that the secondly 4>g. jBfBtV'. j^^Fpgtejjfe of 
igft9^.em^> becaw.6e.tbese,x<^^ SgS^.;^,Q^|^tP9lf#ion, 
and accid e nts, w ith basalt -ggid trachytfe; ^-;-— ^-? 

' 4; Andlakry;Theintimate'cbimecfiok^fcm^ 
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Dr Boii^ m the FmnaUdn^ efihe Crust ^he EanL : IjSl 
grami^^0]3te, ^cmdo^er uoelr^ed ^w^^ not^onlj^ na- 

mdar tbeieiali^ a« of %i()eQU9 foii^ j„.. .^ ; 

All Ae stratifittd rocks, :Tdt^ the exoeption^f. jhbsercl Al^ 
first^difss, eajled Priim^hre, ^a^nam^ I db Qot ddipaif a^ ocnuieci^ 
ed iritk Ih^OTy •^ are generally-emitted td lie of Keptgima^ 
* -bri^m*' Ths^' rocks are^ distingufe 

titi^ and by tlie imbeddied crystafliiie^^nettds A^ coHtaSn, 

imd which are foreign to i^xattfii^ rock^ :Althdu^tbe'«trati- 

^fied jMiinitite rodkd 0xt plao^ und^ftl^ head Neptuni&nv I 

' consider them as Neptunian rocks whkh have been brought to 

'their present state by the agency of heit, and that the imbed- 

'^ded imnerals they contain were introdu(^ among them by the 

^action ot some igneous power, as £laie^ In the Edinburgk Phi- 

*'h^hiad Journal for July 189^ ]^^ Jmudes des Sciences 

'* Natur^es 181B4. These stfati&fl j>tiB$itiye rocks, then, are 

' "^-^'^featly of Neptunian, partly of ignedug formation* 

The tufaceous or Tongto m er ate d pnxh>ctieps of ancient and 
' '^*ilioi(f^ volcanoes ar^loodre apprdpli^^^ ffheed immediately 
• " "^faiter'^ Ae igneous rocJc»,^froln?"whi^tligr: are derived, than 
^amoiigst the Neptumkit;loc^$^ I c .^' : 

^'' Although the salt and^^jp^im^ dqtos^es probably owe their 
' 'di^n to submarine ^^l&itorai^ vf^ have ^ iM>t separated them 
' 'from the Nqitunian series^ because they were deposited by wa- 
iter: ' If these were removed from the Neptunian' s€ri6s,~foi: the 
' -^^saAe reakm we would bc^^bliged also to sepai^ie from k masses 
' eFli^^-ofe, and of bther bres, certain salts, &ne. 
"'^'^'Wy thecweficd id^^ already pubB^ed, have induced riieio 
separate from the Nq)tunian series the^^ metayiferpuft Wins, be- 
'*%itl**thSr ccmtmitr &re moi^ easily tnu^d :|o^ PhitotiHc tlito to 



'^'''^The'ailtartftions bcica^oned in Neptunian rexjkfe Vy <d^ir |x^axi- 
''^^kaSijr'^'^hbd t^ igjkidns^imgin, are st^ed in tl^ Tfifale only in 
^" tf ^ftttrifeky 4rayi ^bough {dienoinena of high interest. * . 

^bod fiftyByik^jficATaWalso ]iresenfe the most strikingf'aMo- 
^cal characters ^ eadft formation, the different p^iods of the 
'^^i^l^daMiieriArid ^;^p»aranee ^ the diffibr^^i^ dassies ofVe^- 
"^^^KH!ferSri#^br^afifiWte,:«i^^ syrilinyBfts.of 

*"<>^aiW(^ii5^i^^d6h^«iiAlitioh8 ,■ 

•Mw onTfSi^Wif^'^P?^^ J*'^ 7^^ Primitive to thefiratclasf lot diatinctioa's 
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Art. ^"V .—Account (^ ihe Ferry across the Tay at J^undee. 
By Captam Basil Hall, R. N. F. R. S. L. and E. ' 

\JF the niany k-ecent applications cS sdence to the business of 
ordinate life, there is pet^aps none whiish was less looked fof ; of 
whi(ih now proiiiises to be of greater utility, than the adaptadcm,^' 
of die steam-engine to travelling, and to the conveyaiice of goods,' ^ 
both by land atid by water. The danger, the incodvdnience;' 
and t!ie uncertainty of ferries, have been proverbial from lime' 
immemorial, — and as there are few {^erscMis who may not, ^ 
some time of their Kves, be dbliged to cross die water, any ibiAg 
which proposed 'to remedy these evils, cannot be unimportant to- 
the general reader. At first fflght, indeed, the dieteils of aferry ' 
may seem out of jdace in a Philosophical Journal; but it will 
probably be admitted by those wha examine what fellows, thut 
the genuine end of science,— the advancement of human hap^ 
jnness^ — has in the present case been obtained. » ■ •-' 

The Fenry across the Tay at Dundee, bas loi^ been A.great 
thofonghfare between ForA^r and Ftfe ; but owing to the strong. 
tides, the numerous ifaoals in the river, and the frequetic^'icif" 
hai^ gikles, so much ri^ and inconveni^iee generaUyattoid^d' 
the ||)assag^ that many people preferred the circuitous rou^ ef 
Perth, to this diort, but dangerous and iooonvenient foyy. A 
m^onchdy accident in 1815, 6y whidi no less than sevwitcen Uvea 
wete lost, attracted the public attention to the sul:geot. Theoi^ 
were at tMs time twenty<^ve boots on the passage, manned bytu^ * 
wards of 100 men and boys. The boats were ill adapted-tostbei 
service required ; the crews were composed of infirm old me%,i^, 
equally inefficient boys; and as there was no system of mftoai^oia^l^ 
or any kind of discipline, much drunkemiess and disorder prei^^lr;^ 
ed. There being no regular superintoidant to diseet thesaUii^ ^ 
of the bbttte, the passengers, on reaching the landing^ilaee^'biid^, 
eid)er to hire jk whole Ixiat, at a great expence, or toj^i^l^iMUcfi:^ 
siiflleieiAliuinberof persons bad assembled to make ilpt thc^lEaine^ir 
This was productive of great hardship to the poor, and incon- 
venience to ion parlies ; and, added to the di sc o m fort of bad 
landing-places, and unskilful management, rendered the mmple 
passage of a- mUe and^a tialf, especially in blowing or rainfy 
weather, a service of no small risk. • 
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la 1817» th^eouoties of Fife and Forfar appointed, a JcHnt 
Committee to consider the st^ of the ferry, and to can<;ert 
measures for its improvement: and it bdng apparent, upon a 
slight examinatioii, tbat^ in spite pf ali, Us drawbacks, the ferry' 
produced a, irevenue adequate, .with prc^r car^,,tothe mainte* 
nance of a far better system, the numb^ of boats w^ reduced 
from twenty^five to eight ; and at the same tiitie rend^ced efficient 
by stronger crews^ better equipquent, and> as far as was possibile, 
i^ punctuality of sailing at stated periods. The landing-f^ces 
were also j^:^eatly improved* 

\xi 181j9, an Act of Parliament was procured for ^ectii^g pi^r$, 
and otherwise imprDviog and regulating th,e ferry across the Tay. 
Diiriiig the diacuasiws on this biU, the ide^ of employing steam- 
boats first suggested itself to the -TrujsteeK ^i^ ^er c|^:eful . 
inquiries, they deckled upon trying the experiment! wit^ % , 
douUe or tartn steamr^essel, such as they learned, had been in ; 
use iot some years on the Americap rivers,, apd also at Ham- , 
burgh, and on the Mersey, near Liverpool *. It was not, how- 
ever^ tiM towards the end of the year 1821, that lhe^am4xMit 
b^ui'to ply. Previous to tliat period, but after the imfn'OYer: 
meuts had been made in the sailing^boat establbhment, the- 
numfo^ of foot-passeilgers was about 70,000 annually, and the 
reoeiptb^ L< ^10. Tlw&re was still, however, no convenient or 
certain means of transporting cattle or carriages across, except at 
certain times of the tide, and in fine weattier. Until the twin-boat r 
was established, and indeed even for some little time after she 
began to ^y, no very great increase in the revalue took place. 
There was ^tiA a ddect in the arrangements^ owing to a oircom- 
stanch wMeh'' had not been forese«i in ^ time to have it 4uiy 
gUilKied agfiidst in the act of Parlimnent, and whieh^ in conse-^ 
qiiiftcrt^f ^UMinadvert^Mnr, ca^ the Trustees a long coarse of 
tlhriiiCiittin^leasiEuit altercation, and, finally, the loss <^ «i consi^ , 
dtor^le som of money.' It was this^. While the oBily ccpvenient , 
litn^g^phioe on the nordi ode wasi Dundee, on tfie Fifeeoast^ 
or ti^ bank of the Tay, there happened to be t1iH)< Newpdvt 

j , f ! ■) .^ t ■ \ \ , I I . 1.1. i . I |> 

.* "P^^W^^t urts U|e ioroQtioii of the late celebrated Mr Miller of Dalswin- 
toiu m\fa was also the discoverer of Steam Navigation.— Vld. th6 excellent narra- 
Uve o^ Mr Milter, Article vui. of the present Numbcrof thir JbUrntl..i*£ftw* 
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and Wobdhayen, and the steam- vessel was made to ply from 
Dundee, alternately, to these two landing-places. A few weeks* 
experience, however, shewed, that the greatest pubfic indoiive- 
nience mu^ ever attend this alternate system ; for not only ^a» 
punctuality (which, it ought always to be recollected, is essential 
to the existence of a proper ferry) entirely broken in upon, but, 
m spiteof every notification that could be given, passengers wer4 
perpetually mistaking the proper point of calL Sometimes the 
tide, soknetimes the wind, did not serve for Woodhaven, and it 
often happened, that, when circumstances obliged th^ boat to 
steer out of the dbect course, the people, who were waiting her 
arrival, were inevitably misled, and so, by repjuringto the'wrong 
pl^e, lost their passage altogether. The complaints of the eit. 
eessive inconvenience of this plan, by every class of passengers, 
after a few months* trial, became so loud and general, that the 
Trustees, in July 1828, directed the boat in future to call at 
Newport only, on the Fife side. The efifect was instantaneous; 
— ^the public regidned confidence, and the revenues of the ferry 
increased rapidly. The following is the amoimt of the fares, 
collected for the last five years : 

In 1820, - - L.2M0 6 1 

lB2fl, . 2529 13 9 

' 1832, - - S20r 9 

1823, - - 3552 4 10 

1824. . . . 3790 12 10 

It will give a good idea of the importance of this ferry, to 
state the exact number of passengers, cattle, &c. which crossed 
in the year 1824. 

Foot PMsengers. I Carriages. | Gigs. I Cattle. I Sheep. I Hones* I Loodad CatH. 
100,536 I 130 I 474 I 6,627 | 15,449 | 4,777 j 2,564 

The distance from Dundee to Newport, in a straight line^.is 
ope statute mile and a little more than a haI4 ox vjery nearly. 
2,760 yards. At certain times of tide, the passage .caqqot .be 
made directly across, owing to the mud-banks which lie iiear^ 
ly in the middle x>f the stream ; so tlmt the average • distance 
of the pas^^e, allowaace being made for the set of the iids^ 
may be stated at about two miles and a third. This passago.it 
made by the twin-boat in seventeen minuter, at an.aveift^ tin 
neap tides ; and in twenty-three at springtides. lii very blowing 
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vr^hety it spmeume6 takes from thirty to fifty mi|iui^9 twd 
oQce jit took an hour. During 1824,. the pascnge w^s n^rer.io* 
terrjupted fpr one whole day ; and it Afa^ pply five times de- 
tained throi^hout the whole yefu:> owmg to bard westerly gftlefr 
durixig the ebb tide. 

, There are two steam*boats belonging to the ferry^ ooe^of which 
i$i employ^ at a time, except in harvest, j¥]^ei;t,tjbiei;^£^]:s (^me 
d^ifym^ or at the seasons when numerous droves of cattle c^me 
&9IQ the north. On these occasion^, both are put in requisition, 
though not ^solutdy necessary, in order to avoid the ppasiUUty 
of delay. In order still farther to meet the publk ccmvenieqce, 
a pinnace, with four able seamen is stationed jaX each side of the 
ferry, for the purpo^ a£ affording a passage, to Jtrayellers who 
are unwilling to wait for the periodical sfdling of the steamThp^. 
These .boats are also in attendance during the n^t, when the 
s^eamrboat I^as ceased to ply. 

As the twin-boat is very little known as yet in this country^ 
t^^ i^c^unt of one may possibly prove interesting, if not usteful 
to ^m^ r^ers. There are some material differ^npes between 
tjbe two boats at Dundee, but .that last built being the most per* 
&ct of the two, a description of her will be the most sadsfactory* 

She b called the George the Fourth ; is 90 feet IcHig over all, 
and S9 broad ; she has 6 feet 8 inches depth of hdd ; and draws, 
wh^ light, 44 feet of water;,-*-and, when loaded, rarely more 
dum 5 feet 4 inches. She is of the double kind of steams-boat^ 
witb.a single paddle-wheel, working in the middle between tiwo 
divisiotis, or separate smaller boats, placed parallel to one a<i- 
other, at the dii^ance of 8 feet apart. Ov^ th^ two divisions, 
an^plaMd horizontal beams, covered by a deck^ tke planks jsf 
which, instead of being placed fore and aft, 'in the ussx^l ^Jiy^y 
cross 'the inessjsl from »de to side, and thereby contribute gi^^Uy 
Uyitbe s^pength oi the whole. To a person standing On the deck, 
she 4|qNHirs U^^ but one vessel. At .each end^ Aere^is a spa^ 
mM off (0t tattle, one 33 feet by S74, tJbo ^Aegt 07| byiSA^ 
VfKm^^OtOtS&he&d of caliJe iis h^jtverage load ; biit, up<m bne 
odsttsioi^iil'fiteweattei', she actually olrried 103 eattle,afi4 8 
boMM'^^n^iA^ middle part of die dedk, bfei^een the qaane^iAlt 
iolt|»i^or^eattie fmd>4carriage6) th^re is aniple ispace fer foot'fvi^> 
Singrrs^ tti0^ whom aiao, in rsmy weather, there are, two colaamo* 
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cKoos jcdibst J The inadnncry.of jthe ^w^ .9teiuiidnigMi€)9 (each ^of 
SlUtlwraeJfiower), ioicoiMMAled beiow^ . but the paddifi-mheel^ be- 
ing I4rftet iii cbanetsr, nceessai^y riaes eQ»$i«kmUy above the 
ilccd(^ where it is xavered hf a iv»ode& caser >Thi0 wh^lit 7 feet 
wide, and is immarsed 18 tnehes tn the ivaler* - It *ia a^ matter 
«if^petfectiiMii£kr6boe{»iiicfa end oC dia boat gaesfonraio^t, both 
b^ig ahke in alli reqiect& As tlve method of fisuog the ruddersy 
<g8ieof'«vllidibfixedateadie»d, b, of coqrae^diiiiareiitfirDiiitbat 
<ifia iln|^ it may be usefulto d}eBccibe it partiealarly. The rud- 
der is a phteof inon 4| feet hn^, and 8 feet deep. It is fiistened 
toat^eitical sjundle^ reaching fnim the middle of the stem to the 
water* In the first b^U emj^yed i» the Tay9 the ru^er was 
.attaidied by oneend to the spindle, so that, when die was in nK>- 
Mn^ its whole length trailed behind. But^his rodder being: 
foond'Afficidt to raove^ a device was adopted which answans tke 
'pia^pose perfectly. The spindle, instead of joining the radder 
at the end^ ia fixed to it at one^hird of die lenglh; so that, when 
tlie vessel is in moticm, two^haids ate abaft^ and one^thinl.bafoie 
the qpindle, Iresembling ai lai^ weather^^xxdc, or'VaneimwiDeel. 
Aliofizontal wheel b fixied to the upper extfeatiityof dwispiiKdlt, 
'«ii this is tmmed by a wheel atid pimonby theateanaan. Sdlb 
the <fifmioiis coEDponpDg eaeh;twin4)eat ane fiai-bottcuned, have 
perpcmdieiilar ndes, and arednrp^bowed^ the «]^ at which 
the two^ bows meet at the extremities bang 60% ampk room is 
idlowed ivst the esespe of the back-water. ; The rudder is placed 
in ^e middle pomt between the twa staass ; and, of course, lies 
directly m the centre of the current of badc^water thrown out by 
tlK padcHe-wfaeel. The ' steersman standa on a raised platlbnn, 
idbo<Fe the ^rffhui, firam whence he commands a clear view oi^er 
^e pad^He-case. There are no mai^s ; and the <m]y resistance 
Whi^ is'offered to the wind is from the chimneys of the engines. 
Though the mann^ in whidi the two engines of a steafia-boat 
Hure tnade to act in cone^ be known to ereiy person at«iU ae- 
<|«ii^iled with the mibject, it may perktps interest some teaekts 
to describe) in a popular way, the benitifiil device by which tl^a 
object is accomplished. The paddle-wheel is moved hy <iBe«)dii- 
tinuons shafV, to whickbpth engine^ giiw thm haipiilse, Irf Wieana 
of two cranks, or bends in it,^fiinned so as to he a» right Migka 
tcreadi other. Thus when one ^ the cranks is ellber (]^e 
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fillist^b^ m a^bomcmtal^poRtipn^and t^^ pcnvcrdfits mgili^ ifili 
tiej for the^Mine ibomesr, «l a nmxiiDuns. ThefiwatetlKnifiM 
iij 4hBti precisely ki proporCbn as on^ engine Joeespoiffer^ ithe 
IfthH^^gnittf'it ; and, e^seqtiently, die united effect of! ^be twio^ 
a^iistithe rcsistaike^alt ^veiy in^lmt of tlnor^actiaii, is wtMU^ 
jeqnali<tD) tbe constant power c^ one^of ^emf at als grentest; m 
that, Yviietber the «igine he movix^ fast or slow,.:ar ihererist- 
jOKxr^eat or small, the same uK^orm force is exerted* 
'/ iAt eaeb of the landu^-^aees, there have been^boUt loir-^inater 
-piers ;'akingll» odeb, oraerosi the ends of which, thesteam^boat 
can be jdaced at any tune of the tide^ and during all weathers ; 
:poitfaat passengers and cattle are anbarked with as wach ease^es 
il.th^w^eginngakii^abiddge; whik carriages and <^ffirti^chrtiie 
tn^cm^oiie'side^' the met and outragain on the^tli^r, without 
i»teoving^die iKirsesi The utmost attention is pdid to^lbe.hows 
jof d^parturfk ltlu*ee jnintites b^nre the town clock of/Bundiee 
btiikeaithe hour, a bdl is rung cm board the boot ; midithejn- 
.stteit^^hour mAoUif the paddyb-wheel b^ins ta mavt^^mii the 
iKMsl t^f^e&am the pien In like manner, when thelUdf 
Jhcttir sdilbK n^ Newport, sbe quits the <^qx}silcr pier;, :aiMl soon 
ifroiB sunrise to sun-s^ ; her crossings; and recvosskiga never fae- 
-iog istesTupted. To ensure the constancy of thisessential, Jsut 
ijOQCf idifficuLb point, an able and active^ supcrintendant hiu».been 
^poiated^ with a handsome indary, and a house ^m die spot: 
Jib exclusive i:|u»ne6s is to arrange the whdb details of die 
posjngeji and tt> prev^tit aU unnecessary delays. At odH^ctor alao 
J«f appointed^ a gentleman who, in l&e mimner, r^«des eo9st«it- 
J|jril9i.lb^ spgt, and attends exdumvely to the mcmey dc^piutpeftt. 
J[»;epii6fquence/dr die vi^ance of these twooffioers^ ^^fituig^tiB^ 
fdM-thi^judieious regulations which the trustees biive f^oBS^me 
^ timi^ established, it is most worthy of remark^ tbat^^bAWtf#r 
^^tetitl^.cfowd of catt^ carriages, or passengers majp be, ^t 
4he tesclt'dehty or omfusicw ever arises^ either at. the ^hmrlouion 
mr^mimg* ■ •.. . -,0-. - ^^.v-- 

^nefti board |he bo«^ the |[yst«» is ^qpidly perfect: there is a 
^etiQ^kwa^i^im engineer, five seraien anda fireman^ ; J!«ong piiu^ 
taeehasl^en ta those peo]de sa^xaet a knovi4edge<if the power 
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irkkb is in their hands, that'^iff^nige and apparently unwieklj 
boat, is ma¥ed aix>iit widi acelenty imd predion altogether 
astoniriitng. Taa stmnger, however much acoustomed he otaj 
have been to the wonders of machinery elsewhere, the effect is 
truly mn^^al. The steam-^boat, ot*, more properly, this great 
double raft^ is discovered advancing at the rate of nerea or eight 
fHiks an hour, c&'ebtly for the shoi^e, threaflifig her way Uke a 
little ddff amongst the vessels lying in her way. In a few seconds 
die arrives, still at full q>eed, close to the shore. In the next 
instant she is arrested, by a touch of the engiiieer^s hand, as sud- 
^nly as if she bad struck upon a rock ; and is placed, by the 
sole instrumentality of her invisible machinery, close by the 
side of the pier, with as much accuracy aa^ if she were in a dock, 
and as much gentleness as if, instead bf being made of stout oak 
and iron, she were formed of glass. In a moment, two great 
folding gangways are lowered down, and her side being thus 
thrown open, cattle, horses, passengers, all walk out, and fnd 
diemselves onfemd, with scarcely any circ^umstance having occur- 
red td indicate they had been on the water. 

'ATcry admirable contrivance, the invention of Messrs J. and 
■CI. Garmichacl erf Dundee, has been affixed to the machinery of 
Aese twin<»boats, by which all these movements are rendered ex- 
tremdy simple; and I am happy to have prevailed upon them to 
favour the world with a description of this apparatus *. 
• Whatever might have been the degree of public spirit and ac- 
rtivity of die Trustees, it was not possible, that so extenave and 
perfect an establishment as this could have been completed with- 
f out a very considerable expence. Yet, those who are most fami- 
Har with public works of this description, will readily under- 
.stand, that pecuniary difficulties were not likely to have been 
the most serious ones in the way of its attainment. But it were an 
invidious task to speak of the irksome opposition occasionally 
raised in the way of the patriotic and disinterested endeavours of 
'the Trustees, whose final, and comjdete, and now universally 
acknowledged success, is the best, and certainly the most digni- 
fied answer to all such gone-by hostility, from whatever motive 

, ■ See the next Article — Edit. 
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itforiginated. The puUk gratttnik, which) for onoe, is both 
kiud^nd steady in its acknowled^ents, is an ample reward 'fei^ 
labours which are suffioieotly proved by the result^ to hme been 
directed solely to the general good. 

The heaviest expence into M^iich tlie trufirt hM been led, is 
fiw: erecting low-water piers on both sides of die Tay. That 
on the Dundee side is 4®9 feet long, by 80 feet wide t>f car* 
rii^B-way^ exclusive of a 4 feet raised path for foot-passengers. 
The pier at Newport is 350 feet long and 60 feet wide, with a 
carriage-way on each side. A depth of 5 feet water is obtained 
by means of these piers, at dead low-water spring-tides. The cost 
dPthe two when completed, will be about L. 17,000. These 
works, designed by Mr Telford, and executed by Mr Logan 
of Dundee, are most perfect and beautiful of their kind. 

The oexft important expenoe has been the purchase of tb^ 
two tw]D4M)at8b 

The Union, which was built in 18S1, cost L. 4245 8-6 
The Gem^ IV. built in 18^ cost ^ 4SS0 1 4 > 10 



Making for both, L.8576 3 4 

Both these boats were built by Mr James Brown, shipbuilder 
at Perth, in conjunction with Messrs James and Charles Car- 
midhael, engine-makers at Dundee, who furnished the whole of 
the machinery. The first boat, from a natural apprehension of 
the weakness of the principle, was made unnecessarily strong ; 
and, consequently, from the quantity of materials, drew mor^ 
water than she need have done. This defect was remedied in 
the second boat. Many other important improvements on the 
^ second boat^ were also suggested by the previous experience. 
It is almost needless to point out to persons interested in other 
ferries, who may have thoughts of trying a similar experiment, 
how much advantage they will have in consulting workmen, 
who, independently of a very high character for skill and dili^ 
gence in the ordinary line of their business, now add the mate- 
rial qualification of successful experience in a walk hitherto un- 
trodden. 

A considerable expence is annually incurred, in maintain- 
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aifdafiretiiaiYyisabmjt ^^^ * - > L.^SDO 

The expenditure of coals is about 1000 tons annu^^^ ' 

' Ally, $ajr, - . ^ . . . . .. WO ' 

The wear and teftr^ UK^diug kterest> -^ ^60Ct ^ 

Intid^tal-ftitpEtecfeSj ^- ' - -^ &t O 

Sdartes ^ the soperiAtendant tod coB^or, i^otad^ ' 
ing their bouses, say, - .: j 4I0& O-O 

■ il,. . in M, 

Making anntiaIiyidb6(H, L. 2400 

The fluids tot improving the Dundee Ferry, td the extent of 
L. 7000, were advaneed by private individimis, previous txy the 
passing of the second act of Parliaiiient. The interest to be 
paid on Ifcife suin was fixed at 6 per c&nt by the first act. When 
the second act was in progress, some of the lenders petitioned to 
be relieved from their obligations, and the sums they had lent 
were, in consequence, repaid them. On the Exchequer loan 
b)ll being passed, the trustees of the ferry obtained from the 
Commissioners a loan of" L. 18,000", and ktely, the addRtiontd sum 
of li, 6000, malting in all !L; 24,000,' jfor which 4/?er* rmf.inteu 
rest is to be paid, and 7 per ceni. per annum to be appropiated 
as a sinking fund, for liquidation of the principal sum due to 
Goverhment. A bond lias been granted, making this debt pre- 
ferable over the whole property arid revenue of the trust; arid 
stipulating, also, that the whole of the money lent by the Ex- 
chequer, shall be applied to the erection of the works exchiMve- 

No private pectmiary interests appear to have been served by 
this establishment, I'he public, in point of fact, derive the whole 
benefit arising from it, as the fares for crossing goods and passei^ 
^rs* have in no case been raised, although the faolities of the fer- 
ry have been immeasurably increased, not only as to the tiraffic 
which formerly^ occupied the paSsage, but in the certain convey- 
ance of cattle, sheep and horses, the transport of which* wii 
heretofore almost imknown. - < ' i^* 

Thus, these great improvements have at last virtuaHy limited 
twb great districts of the country, by converting into an easy^i^ld 
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them separate. ?. u . j . j , . , 

Such it a very general account of the greatest ferry prpbably 
in the kingdom^ if the number /ofpafloengc^sivi^. the aoiduat c^ 
traffic of all kinds be a just measure of its iippp^pca. A; Vioiye 
minute statement of tb^.df^tails might easily j^ve bei^n giy^a ; 
but it is questionable whether they would interest; the, general 
reader^ who is chiefly concerned only about the efficiency of the 
final practical result. At. ^e, same time it is right to state, that any 
one denrous of procuringmore detailed information, respectingthe 
internal management of the feiry^ with a view to the irapoove- 
jneitt of father. ferries^ or from motives. of m^re curpi^ity, wdtt find, 
upon the slightest wish to thai effect beiag expressed to the 
Trustees,. ev«ry channel of information unreservedly tJironvn open ' 
to him. 



., The sqccessful establishment of t 
conseqi^ent great increa^ of passe^gor 
cular, which they have given to the ti 
lii^ges, have naturally given rise to tw( 
sibility, and, next, the feasibility, of \ 
pa^ssage between Newhavep and Fife, 
^identally calletd to these points, I w 
attention to the subject, as a matter of 
has been thought by some persons, t 

tjoBs and inquiries made in this spirit, may, perhaps, be useful, 
1 give them freely. But, I am well aware, that the au- 
tbpqty of a seaman in a question of steam-navigation, ought 
t^.be recrived with cauticg). The inbred habits of his na- 
yal education^ it must be admitted, are all against his be* 
i^, an inij^ial witness ; and even supposing him to have 
l^n above the natural prejudices of his profession, and that 
he freely acknowledge the vast superiority of this n^w. power 
j^yei;,prdapaij navigation; still the, principleis which ftpply to 
^layi^g^pn by sails, and to that by steam,, are SQ ess^tially 
different, that his former knowledge, even the theoretical part 
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of it (to say nothing of what results from actual practice), vary 
Oft^i stands more in the way of correct views, th&n it aids a. just 
apprehension of the subject It is practically important that this 
tiskshould be duly understood, and that seamen themselves ^ould 
be on their guard in reasoning on the subject. One instancr may 
be menUoned of the ^iors into which paval men are liable 
to be led by constant familiarity with principles inapplicable to 
the subject under discussion. In ships moved by sails it is es- 
Bential that there should be a certain draught of water, in ordo* 
tliat she may offer an infinitely greater lateral resistance than she 
does in the dir^tion of her length. This necessity arises out of 
the well known law, by whidi the wind acts on the plane of the 
sails, by which the dfect is at right angles to that'plane^ at what^ 
ever angle the wind may strike it. In the steam-vessel, how^ 
ever, the effect of the paddle being always in the direction of 
the length, the^same draught of water, which in ships is indis*- 
pensable to resist the lateral tendency caused by the sails, is not 
required in steam-vessels, which may be said to have compara- 
tively no lateral tendency at aH, since the force of the wind on 
their hulls and chimney is immaterial when compared with that 
of the paddles. The fallacious conclusions drawn from this mis- 
tiaken analogy, have led to serious practical errors. 

The result of the investigations which I instituted on the 
subject, is, that the Twin-boat may be established on the ferry 
between Newhaven and Fife, with perfect safety, and great 
advantage, not only as a matter of public convenience, but as a 
source of jirofit to the funds of llie ferry. 

Of course, a twin-boat, that has to contend with such a sea as 
frequently rolls into the Firth, or is often caused by ttie preva* 
lent high south-west winds, must not only be more strongly 
built than the boat which has merely to cross the Tay at t)un*. 
dee, but must also be impelled by much more |x)wefful engines^. 
Practical men, however, well qualifiied to give an opinion ort 
the subject, conceive that^reat additional strength may eai^y be 
given to a boat of this construction, withouf such additioh o^ 
height of materials as will render the draught of wate^ inccto* 
venierit for a low^water pier.' One or two of the devices "which 
have been thought of may be stated. The timbers which foim 
the inner sides of the two divisions of the boat, instead of being 
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cut off at top, might be formed alternately <^ crookecf timben^ 
made to cross over neariy to the opposite boat, so as tb 
form an arch over the space between the two, extending the 
whole length of the boat (with the exception of the space oceu# 
pied by the paddle-wheel in the middle). Thus this part, which 
is manifestly the weak point, would resemble a ship^s bottom iti*. 
verted. It might also be united firmly by sleepers or braces 
placed diagonally, according to Sir Robert Sepping'^s plaB, nnr 
d«* or over the arch, and bolted firmly to the timbers. The 
beams would lie, as they do now, across the boats, and the deck 
over all, might be disposed across the length as at present, or per* 
haps in a still more binding manner^ by being j^ed as the decks 
are in some ofourline-of-battle ships, dii^ondly. In die Union 
twin-boat at Dundee, strong trussed beams are placed diagOD> 
ally from the keelson of one division to the upper works <rf the 
odier ; but it is found that these braces, which must pass 
through the water between the boats, impede her progress^ o^ 
terially. This objection would, not exist, if^ instead of thick 
trussed beams, eight or ten inches square, flat bars or ^ate9 of 
iron, shaped like the blade of an oar, were substitutedw Four or 
five of these, if placed diagonally from the* keelson of both divi« 
sions to the U^ of the external timbers of the opposite oiie», 
would add immensely to the strength of the boat, while they 
would c^er scarcely any sensible resistance to the wa.ter. It iil 
confidently believed, that a vessel, so bound together, would not 
only encounter, without twisting, any sea likely to be met witl^ 
in the Firth of Forth, but might be idlowed to take the ground^ 
to the full as safely as any other description of steara-vessd. In^ 
gSenloii^ practical men, whose attention was directed to strength 
and lightness would probably strike out many other contrivance* 
for obtaining the end in view ; and when we see such long, an^ 
consequently weak, vessels, as the Soho and James Watt, eki*. 
countering heavy gales of wind and a high sea, mthout injiiry 
to their delicate machinery, we may sdfely conclude,, that, i^^hen 
care is professedly taken to give strength to a twin-boat, there 
would be no twist sufficient to impede the true joint acticwi of 
tneiwo engines,, which in practice is the material point tp be 



Suppo^ng this point established, and twin4x)ats plying oA 
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the fbrry in <pie§lios, ^tmt Ott be«o dbnbt \i would iHMnedktely 
iliereafie the thcxougbfere, by offimng afiiriBoi^ ready meam of 
tmnspormi^^ across the Ffarth, all the cattle and 8beq> intended 
for Edinburgh and for the Souths than is now afibrded b{j^ Alioa 
and the Queenirferry. HDi*8es, carti^ and carriages wouldy 'ift ' 
like manlier, be conveyed over with ease < and celerity \ aaid A^ ' 
any thing coinpiffaU^ to tb^ punctut^y, bo admimbly obs^rV^ ' 
at Dundee, could be estabhsbed between Burntisland and Kew- 
haTen, the whole of the foot pass^gers, from all the adj^u^nt 
parts dE fSfe, would eventually be drawn to that ferry, ^vdiere 
th<& means of embarkation and landing woidd be-so superior to 
those of any other, and where idone, it is conceived^ such a 
pier m4y be buik, as will ensure the requisite fae'dideB at 
aM tiiiiea of tide, and in dl weathers. Tli» odvanti^es which 
Burntisland tiffers^ as the pmnt of caU on liie Fife side, over 
every other, are so greats that it would be quite wond^ul tliere 
should ever have arisen, for an instant, any diifcusswt^ on a 
maUm^ so obvious, were there' not ^some local 'itttecests concerned. 
Theae>iatdvests, however fairly aoq<aired originaUy, or 'h^ii^ever* 
hoaeatiy xnaimtaaned' at -the present day, if' they are allowed to 
inftnrfere with the estiblishnvent of a ^imgle point of caU^on eikdi 
side, arealoarly in oppositibn.to tiie general interests^ of society: 
Tha^istaaee between Eirhaldy and Newhaven^- 'm « stndght 
line, b exactly nine statute miles: that between Bufntidand and 
Newhaven five and a half. The course, (by compass), from 
Kirkaldy is S. W. by S. ; that from Burntisland is €.4 W. So 
that with the prevalent wind, which is from' W. S. W. to S. W., 
a course may always be shaped both to and fironi ButiitSdand/ 
while it wiffbe usdess to set a sail in the passage ftom' ite^ 
aldy, during at least eight months of the year. MoitoV^H'^e 
passage from Bumtislai^ lies directly across the tide ; l^t \\M 
froi)s ,E^rIm^y,4^ni^;two\thirds of the dbtance, is dire^^ a- 
kmg it, a drcumstance extremdy inconvenient in any ferry «^ 
Thus it is probable, that as the natural advantages bf Wimtlsl 
liindj are so superior to those of every other place on the iiiSk^^ 
oiVik^ for the estabKshment of a frequent, punctual, and dle^ ' 
ferry, it will eventually become the -most flrequetited, niAMdt-" 
standing all the competition which may, and no doubt win^loFd 
tune be opposed to thte regular ferry. The shortest'^pas^ilEi^,''^ 



Digitized by 



Google 



Captain H|ill> sdcfsotmi ^jy J)un4^ F^m^. 1119 

Drbat^^ibe tbo obslacdea in tbe^naan tioi^ musttwocmiei moo- 
er or la^y ibe- ehdap^; aivl j^t to ^4^f)ee^ flur exceocbi^ 
in m^p^SftBuqct^ . mm ^ ftrnt paosejqgtr^ the dtffiereoee Uh x}m 
Imgfb oSth^ ianAiofixn^y the ia^warkihlec^itaintj of which vnil 
nad^r^kr eveBtuaUy, titog^ber iosigfilficaDl, ooiBfMN^ with 
the > in^vi^ble untej^nty wbich^ Horn the nature of things 
mufittfeceyer prevail in the paaaage from- Sitkaldy* And t)m 
wiU ht Ume^ whether ihe giteatar distance by sea be coBm^ad^ 
ttoeeritbia Wtst he paid lac at,a greater cost ikaxk the adiittonal 
diaftnaoe bjr fends or the ^varying aotiini of the tide ^iob wUl 
ofte^ieo^ithe'eiabarkAtion: and loadings evcqpt at B«initi9*^ 
Und^ diffimdt if.not.iniposribto; ok the prevwhog-windiram 
the soiidmraBtward^ wfaidi blowa^ring nine months in tbe^year. 
When these diaaidvaMtages are contrasted with the certmoly of 
a safe, commodious^ punctual^ short, and cheaper ferry «l: 
Bunatialand) at all times.<if tid^ and at all seasoni, there;aeeins 
little.qoi^ahon bat it must, ia*the Jong-mn^ be preferred ta any 
otheCf ' Soeiie fewtindimluiday^noidoMbc, wUl^ for a thnei frnfy. 
tlMb>ali;^ti(bettar'Serfiedbyeiabarkiiig at^Kidfialdy, Dyasrt^or 
elfleiriiefe4ibiit;tbe mass of ttraveUei^ both on foot and on hone, 
bach^ ¥nU, on lahing the anrerage of eifcmmstances^ find/ihoir in- 
teresta .Stir < better aerved i by the regular and commo^busifercy 
of Bunitidaad,.4hoi^9h the ]|ind}0imie^9 insome eases^ may be 
lengtbened'atiiewt mikft ' 

*i - '. ' '■ . < • ' ■ .. <• ,, r u .; 

ff^fHflg4he.J^qvieme^i$ofSiMm^Ves^ By Messr§[^^ia:a 

.^flfidt$:i^(4jM]C8 Qf sjAicmAKL f>f ,I>pBdee, , f^mm^wj^ 
,mI^W to^^^pftuo »4W WAW-rR- Nt. : (With ftlSa^l. c f 

X^^ffiflppHjWice with your request, ^e fturwarjiijfpH^^ ^^.frfy 
%JB^^^<^C.thp Georg? IV. T;wp,St^ajQ^,J^ 
ih^^j^^^ajf^ we shall now prpce^ togpiy/^ ^^^^crfptiq^f 
th^j^jfj^f ^ j»yenjt(^ by ourppke?^. the util^y.of ^Wchj ypu,. 
hfvi^^^fr^i}}i€{ipf^j wijuessed^ and which you are pli^ased to. t^^ 
msg^^^^bq uipintere^ng to the sqentif^c pubJJc^. ^ . , , . ^ 
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ment which the engine is capable of ^ying lf> jbi».'P«|ddi0-1itMtf 
ciiefjbest QMQLCOHBQMKlad^z IHw^.i^eiliel :0i(|^:)l^:i9fn«d']|or* 
WBatift^;hd€kwmA»f^^^vmf b«7felw4e4yi«9r eMee^^opp^ 

te& dendbrd by the gradiiatipiift:^i« ^ii4^ftel«< ti^bkiiUm«v 
4{inted fom tUa ip^u^iaie^ ao thii tlm Ittaitiu: biMell, j9rA Mkv 
under his directWMia^.<2iiiiperfoiw4fae office aik welLa^ Uie^^Uftit 
eagineei. T<btt% diirecttfbsitivwIttchirflqu^pfti^A^^ 
ittoaUiDgouttodieeiij^Qeev bebw, 19 av«iid€)4» wd^ ftnjFi^n^W- 
jpiitjr ariMg frcm the wi>fid c^: av(&maikdj(b^iig tnu^oDitt^ 
tbrmigb sereml penom entirely, -preveoted* ^ Iftpgyitiofitfiifiit^it 
places the engine as ameh udder oomxnand as iJie.rw^eifiiMt- 
«n undaul^ied impxrovemeiii upon tbe clumij m^lhod/itf b(M9iDg 
•aut to the ei^tneerbeiovry who either nmy n^tt^lma^nim mtif 
obanoe to be out of the way,--^^ircttitistaftcef wbidh tq^ Jjoad^ 
the most serioiis aocideDta^ . ; t .<>ifn ^.^bc] 

. . liir different parta.of the mapbineryiaDe mt ^exactly justangiQf] 
m the .sketab as- they afe .^cecutofl iUiS^ boat, biit fRg^tlil^ 
tiiat the princifde wUl be better underatoael Gcom hfiXVt^mfm^ 
ged them so as they can be better seen in the sketchy :FlAt0tj\!^ir: 

' xne^ cyuncicr aoo jacaai cms cast m one |iiecvf , cpnaci^nQ w^i 
the bottom, but altogetlier disconnected at the U^ Wban oafifc<» 
ihe vaeaney between the t\^% elosed at th6 top by ah iIM^ri)^, 
and hemp or rust packing in the joiiits.' The-steaHQr fhmft^ 
hoiAsr enters ^between tbe cyliader and jack^/ byibebrtaolMij^, 
< passes reuhd'tbe eylinder^ and communicates witb thensid^^a|»e 
^C of the valve-ohestB by the branch B, bi^ eannot *iantar4]|e 
(.cylinder wlien the 6team*vakes BD are shut. Tbe icduBlicA- 
i«9altei^ £Bair^.sit«Kile bdow the steam-Tidiresi ' 'i l^-in ri ni 
M . trhe^ stedun^alYe ttAs imtk * tbrou^ a ftot padttt^ <*<#P9 
'4m4 tire^mlftda hoUow, to^dfew Ae'eduetion kBbtB-misstotfms 
wp tik^ etotrescf thtmy^th^ ard'aho dtofe-anAtig^t J q H ii j f^ 
^ ^ec4t«ng al: ^€^. *•• ^ ». ' ."I'fi. ^-.•"* .^. -v.W arft Jarit 

« The valve4iri%M: H«HH,f are finuil^ tbtf^li^Bt^bodsdfir, 
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6fiy<mi tf'which cm be propofygeeii; die IGMt tf th^rone 
ftkbirt ftom the^je k 8^ at die rodiiiig-felNift. One ^ ikmt 
itid« fifti d» u[qier ttton^viife a«l Ibirer eductiMi-TBiTe; ad 
the odigrdw low er i t ti rtii wvabr add ttp|«re^^ TImt 

fo#«r iteflSB-TahFe wti upper edttctici«.tftl««: are fepfcmn tatae 
Ufltedkitlie-tlMdi. "i ^ ' ^^ ':'....- 

^oUb meluBg-slMlt K toml and ncamr upon iti eemee 
iixfCff 40^,- and hkriag tmo itptmmn (oirpalletB) L^ peejecdng 
ftom it upon <^>poate sides, cause the Hfter-rods aad the ^odvea 
boineeted with th^ev to rise dlenMite)y«*-**The lifter.todk M bjr 
dtoir ewn weight, aad when tbe prilete ase honooii^, aftthe 
Td^es are lAiut, and for an kiMRit at tinw are at vest 
' Ther rDekii^.ehallt reod^es its JMrtionfroia an eccentvic^wbeel 
At, finteded on die erank-shaft. The fixing of this, wheel widt 
vdatioR to tbe crank and valveSi isapoiot of oonsidepdiile nieety^ 
«s lipon thier depends tbe opening and sbutdng of the vahe&at 
•die pmper time. 

. Tbe eeoentrio^Tod N, js supported on the orank-sbaft hj m 
■ f ii nijj Lini ng part on eadi side of the eecentric^hed, turned eon- 
centfic with the shaft by the brass^ pieces O. . TJie &ur rods P, 
pass dnough these brass jneces, and sikle fieeeljin tfaem; . This 
'part'ie dlown-m the sebtni at Fig. 51., widi partof the ccadk (or 
paddle) shaf^ and thd crank on taie end. 19ie:oth«r end of. die 
ecceotkio-^^ is suj^^rted on the roller ^4 -andas the craidc- 
ateift' turns rdntid^ dieeaeeatriMred'travris backwards md-lbr- 
wards a distance equal double the eccentricky oC the eocentrie- 
wMe}> and ae the said redw^oeiineated witb the coddaglahaft 
UyrtAu^* doubIe«nded spanner BR. on one ^nd of it, conae- 
'queMly die ^toddng-^haft will .travel front one eKfarenuly joft its 
areh^f^flMidoB to the pthcr, in die eame^tkne thafeithe caairiu 
shaft makes half a reiindution, or inthe sanue time that the eltam- 
|kisled travela'£roiBi.thetopfhQ:the\boliam fi^ ar 

Aaui tbe bottom to theitnp. The. ateaaaMptatoniavr^Keseiitad 
m the middle of the ojrtkider, andas>ithe>lawiei; strdoJMBbre.aiid 
mfftB edudion-Mke ace cfoh^ ^ pisTbon jaKiat'lM.a8eBadin^, 
4M|&aa'4)ie eaadk iaobaneotfld wtthtba opponte attiaf ,^ wdHi- 
iagJbfam (aa kfer)i^ the crank iwilLbe-d^si^ding^ fis^die.tiaie 
iibfKt the piston haa reaicbed the top, and the cumk the hoUoai^ 
dtoniol^^g^haft wiUfbe in tbatp«]^itiM..wbaxeithe'paJtolBiUpob 
vol. XIII. »o. 25. JULY 1826. l 
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it «re faoriannlal^aiidy of <kHine,idl the vitT^ beMhM^ 

But tlie momeiitutaof tbepaddk^fly) wbwlrcmA^ 
motion, and immedk^j lii6 twovilves Aat irare'£aite6itiy/ilti% 
viili the tipper stenm^volTe arid lower ediietaMQvvaWie^ ai^^^N^ied^ 
aad the steamr presses dowsi the ^Moi with a fbroe mfsaX Wik^ 
di£Perence between its own dasticity a»d (h^ fUl^tfAikj bf^iShm ^^ 
•(Midass^ tapours below lint piatm. - Thi^a- tb«. «Dgfam .%ffi 
5Matiatie to.gc^' and the paddkx^he^io tw^dfl ttwtid^ettknktC 
ihe'darL.: , ^ ;'".■. - 

\ ^But that we nuijr endeavour ta^ expbin to you themtfaoi 
of. stopping or reversing the motioa of Ae.pnddie^iirfase)^ «ft 
diat is necessary is to shut iall At valyes vand.tiiiais^je&clfid bf 
ffisoigagixig the eoeentrie lod^fkim theqmuierofihernxrkin^ 
tbsAy and the valves all shut of their owb aeoord, by the weig^ 
|)f the valves,' Eftar i«odSy&€., aaid theengme w^ stood r amlt^ 
let the engine agcmg, ekher- the one way or the other,, is ti» 
lower the eccentric rod, to take hold of the doiH>le ended* spen^ 
ner on ^ end of ihe roeldoig^ diaf^^ as repi^esented on^be sketchy 
«ui then the paddle-whadt will move ki the^inetton of thedeal^ 
^ 1^ the eccentric i^ to &e topof theiipamier on the«rooldog 
abaft, and then the paiddle wheei irillinove.m theti|qiQSke^d^ 
'sectkn. The use of the/sector £Dnned af^ndages T, on die 
rend of the eccentric rod, is to condttotthe jiiu paibe^Klloif 
^diedonUe ended sptoni^int^ the notches adapted tier tbeet en 
•eaeh nde irf* the eccentrsc rod; Thefofm i^.nriiiehiiebettieiR 
-•cen detadiidd^ at Fig. 9^ ..«..* ...u 

The hJBXid-gearing, for startbg or stoppnig'^ liie engkies^isuai^ 
-teated Yqx>n ^ deck of the boat, and allconceninUed iqmi iim 
tep of a; sntaft^ taUe in view, and i» hearii^ ^ theidM^at' the 
-Kdmy ^ the master,.' idie difeets faoth^ when eomieg >^'41m^ 
-quays ■ ' * •■ • • - . . - > -; -.nwn 

Iv a double ended handle,, wliieh is upon the iiipr^t'sha£b% 
en the lowi^iendof ivhiciixis a bevel wheel 8^ working' iiitoe«iiG^ 
Aer wheels; tUsvwheel Is^n ar lying shafts whidb^rteadt^filai4 
.Ae.onewEig^ toitbeether^ tindr^eorrieson eadi endof it ai^iubUi 
•]^&iM5,iirlaRdi|iiineftworkfl iitfa:ther8Rd^ 'IPteee'lsii.iiBfL' 
hff radi donneoted widi the eeoentric rod of the odiet (ei^iife^ 
Jato-wfasch tfaeodier spurt-pinito' works^ so dial,ihy tui^nbig'^tki^ 
ilwiullel, both es^es cm be stiuted, stofqied^ or reiNiraed; wftk 
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pDrUDiied ta one aootber, as that twooniiplete turns of th^ baiy 
<}fa^ IrSRaiae^ tHe;^ecei^^p0.FQd £fqm the lowest to the.highest pa. 
ikk»9^ Ot)e ft9«m'<^ 4he feaofjUp tlioif^s prlpjfrei^ thfi ec<;^n|adif 
X9dA ioto>.tbe »^[^^'poi^tio% aodone turn,, ieitl\er the ooa wA]r 
^^but c^^r^. a(i'fiiirc9ilwtatiQi03r?qHire ii;,{ai^;tbe boat abf^^ pF 

shi^, whi^ . oati^hes; into « ^otcb, pressed by a springy l^^id^ 
stapfiprts .the jpacka and reccentnc rods, at any of the diree posi^ 
tions that may be required. 

A» ihft feftid u piig ht fihrft ynakea two turns, and always stc^ 
at the same pomt, it is not suitable fcH: the index. To remedy this, 
tfa^e is a small pinion 8, bek>w the table, working into a wheel 
9y with four times the -number of teeth, for carrying the mdeK 
10. This wheel, making but half a revolution for two revplu-» 
^om of the upii^t shaft, makes the index uponats arboCir ajtaod 
finewiid aft when the^ engines are going, and Awart ships iWbm 
^reecesitric vods al^ «et kf the ^aoiKng jposition^ : . t 

>'*Ehe^ index 11 is cooneoted with the r^^lating V)abre;lji h^ 
rods '«iid spanners^ and tamed by hand,. as.circum^aiice&'Keii 
^pnre. : u 

'/She index 13 is connected with the injectioQ-cock by rodii 
and 8|Mmners, it beings always sfanit beforqthe engines are^stop^ 
ped^^and opeil<)d vhan the en^nes are started. Each^^ngine 
has sepcurate gei^ng for the regulating valves and injec^09-4!bdk% 
and ^achiated Utiles ,fm< brass plates, to show, t^. ifispeot]0s,.the 
pottttfmin^^hidith^ ftrelstandiog. . . .: i f..,, . 

n¥heiiAe engines «taad Ibr-some tim^^ it is neces&iary to lot 
4ie«teain pass fredjr through them^for two or th)^ seconds^, ^oa 
purpose to heat- them, end expel any airtha^ may have got isiii 
^ei' For^itsfiurposei the long handle 14^ standi^ by.the side 
oftibe tablcj b^xed t^ arshitft 15, whidi goes acrpssitbe froQtx^ 
b»dli^Eigtnes$ atidby {mt, short spanners (or paUete) japba.il, ^fita 
lAitbtiFalvesof'bod^ en^es, $xkd aHo^tftbe steam topas&firedgr 
thMi^'4hem by the ittr^pump. vidves^' 'The^clgil«^e^^ 
th^tiBoiiiidi wfaen'to ve^aee the hajadleinti^^ poskioo shpwv W 
tbe^ski^ch ; andKavliig pri^vibusly set thfe index for the head or 
stem motion in the direction w^nted^ and ac^u^ted the steaod^ 
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UbrfwafttedV"' ' ' ' - - ' • ^. < 'zi /»J i.vu;::i ion sxi asxbod 
*^^?htiii ire^'httte, at ybor k%4t»^, ^^^^i^ai^ornkd'^^iOafUlti U»ft 

FooM, of tEtk phce, i» yoU move pliriioMtolAji WtttmdPfiitfoflaMi 
dm iiespeaiog; We hop6 thi^ k4svctMi(i4n.su«liTia3Wl^ h^tipm 
S^ trnderdtanc} it ; but if any fini)dMr «x^taMiWis^adtdyi|dte 
bo kind as nrritie us.-^We are, ftr» yoior ^riiyiQibedMiilisR^iiM^ 

' ' • Jas. arid Cms?<;ki4tc^&arf* 

'" : .''jr. CI ,./*.,'*. civ^noi b 

^ -^ : ■ ^ ■■■' •'■ ■ '■^'' " ■■■■:tr.ti.t oHf 

• ' ■ • ■ : n ^ i-jf/ i ,:(! v/fijrij 

Asm. XVII,— <-<?» <A^ Diunml Varia^^fjfi (he J^^^.^^ J^ 
, Samvei. HuNTj>a,C»t»i»xiE, Esq* M, 4^* ^ .^ ,^. ^ ^^.j^^^^. 

X HE diurnal varialbn> both on the .i^^^n^ ffy^ l^fl^ 
and ID tjbe'tB^ncsdc intfiosity^ iq|q[)Qar<iitQihAte ft r^j^r^^f^^ 
poaAaa of the sna with npuA toithe mi^pi^tic; j(9eij^w b^^^ 
dKtdEnre.prafaaUe^ that the aim fis^ponoip^ ^W^^Jli^ 
Ifaeve phemimena. The cimwiMtaiice ^Ltlffi ^^fffffi^ V^n^ 
magnetie pole in what app9<^ u> be, nnlep^ndent q( j^t^yfffofy 
dieiix>l£teattiisgioQ ef'ihch^k^be, aui^n^^ m\lU bjr t^ %^# 
«:rdiiimnition'fif tempeml^iie owiing nno-inq^Aiie. S^t^JfiW^^f 
antefuity^^wauld ieadiiiistoiuifer, tbi^.tbe ^Secttpcp4Hc^iJ^^)j|^ 
mmi» p«n<Hpally I to be. attsibiftted to the hP9*nd^fpi(p^ 
iibt flhoold any pmodical ^ects, corD^spw^iOghl^it 



the sun's rotation abqutitijuufs h9 ob^CPn^Wprfftiy^l^ijBBif 

vdrialn^ we onii^ isufifiQae.tbat the «!«()>. ^r^ftigfft^felj|ig|- 

dwdnathmi^petism^ asidllooh fota etm^ Q^rtJjji^riWMffl^yab 

tenoMi^teaU^tbetpiaaffitSk Bemg ^ug^g^tmfl^'i^ 

•gb in nakpgisome esfmimmit*.^ ihft effiKlft W ^^f ^ JSSl^ ^ 

n^&dki'hyun^oiMiacd kon^.I diacoi»fi^iAl»t,aaW^Hr5fi^ 

dly(lwasftinpnted40(die>tfon% «a«Jiy«9W«ftifcrS8cteft^^ 

an axis f ahdjthaeiiMtuattyxSifggest^Ttbtiiyie^M^ 

Aer the magn e tism of -the eeatA, lln<^J pnti«M>q*iontly^ thflt of the 

idtber'plaili^td i^d'*thescmjiiB|^t niit<beowiiig)testheu^ ? 

-— — ■ ' * " ^' ^' ' ' ' ^ ' " — '"— • — ' "'' ■ ' ' — n; .^/ > I J Bfn jmu>jJLj JiiHJiuqiiii 
* From his memoir «< On the effects of the >«^»^y tf ,^T>qg|Yi^Q,f<)ff}*ffagJ?^ 
OD the dfurnat variation of the terrtstrial magnetic intensity.*' 
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lb.ChlM«^«^«^]^^ HUB 

bodies be not eaueed by thar rotation, that at ieastf ^i^^r^^flSfS^ 

OHNoin^ptoi^Hr p0iatil^iii£4 imgr be allowed :(b« iapi3p8^pf)iV)i<^. 
JRP^J ^fi}rQriQid& agneaf^ vnriety of experkqvnts oi^tl;i^^i)|^3^ 
^^tibha^ifii^Ied m^tf>iMtm the laws a0M>rdiag to vJ^ f^ 
pfltfily^itritte iron aflects.a magnetic needle, independfi^^ 
dif^^^f 2>^yced. by /t^e m^as. It would lead me to too great 
a length here, to state' the several effects that are produced by. 
the mtatinn oCiian, or the laws wUch govern them ; but I will 
briefly mention one. Let us ima^ne-a plane to pass. through 
me ceAhr^xyf an horizontal needle, at right angles to the tnoi- 
dian, and making tin ahgle with the horizon equal to this dip; 
then, if the plane of a drcular plate of iron coincide with t^s 
^klt^; StAA th6' plate be -feced on aa axis passing through its 
d^^ iU, rigbt' angles to it» frfaiie, so Aat it can be made to !»- 
i^olVe iii ftsdWDpldtie, tie^iaftema^ the needle wBl bediffi^ 
4^ kdcOMii^ ^^he ^veral pmnts-of the plate aire brought k^ 
ll^y Modular position, by fiMking it tevolve in one direotiaa 
8t^ oj^pbsite, excepting in four portions ti>f tfae^sentfeof the 
^pUtBt/ ilfthb centre of t^ {date be siitcesuv% placed to ihe 
al&fiWHv^dt the centre 4df the needle in the same faoriraitital 
ISbe^'iatifd'dvi^rthe needle in the plane of its meridian, ibendie 
-^^viktibi^ of the needle due to the totation4)f >the plate wilt be ia 
^ Atf toy iJit^fedDngr iniiie two eases^ tfaeiphte iwokiag in the 
^fiffly^idu^ctibn in botii. These and bother peculiar effects ariilc 
SiltEreiJ^Dx^nl the rotation of the^iion, and are not produced.bjr 
Ifi^fBifidn ot^ the axis. As the ^AoU are not vmy oonsicktiv 
^ESJi^^^^h^th^MH coiiflpiouous^4t is neceJMaiy to jiiake.«nfflf 
^Htte^i^hlt^tiiiichefs in^kfiieter^ianditoliaffe ita«endre widnn 
#^tfeeiti^it3M %r that of the needia If the^nesdje is wdei? jkfae 
^Wliiieii6k df to^gti^, as in the for^pnng dbsenrMkns^ tlMvflfeats 
^tfSduk^ by the ItMation dTibe plate are ieonskkraMe *. al v 

'^ fjt to iTt i fh > fi1 Vh ti . I f I ■ ■ ' » III ! I . , , ■ ■ rj 'i n * '* ' ff . j i i i MM^ffy > )rt t ■ | ij f f« 

lUmatll f JifOJ i mtltf *' M* nay hmt^in Art^ »!. of the present Np inl ^gr^ wp ft ^ yp 
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'^' iie Oilier Hebr^s, By »^ W-. M AeifriLt4v« A^y OorffspmA- 
ing Member of the Werneriart NatiAral'Hwtoff Sotitqr^ . - • 

XN »>€idlectiaa of fhelU Uwfi^nitted to me fro(n Harris^ ()y ^. 
jfbung.inan of that ialaod^ I found ft beautiful species of Peptetii 
irfaich, after a diligeoi search in various works on conchology, I 
eoiisider inyself authorised to pronounce non-descript. It occurs 
at the Island of Scalpay, and more abundantly at a place on the 
^ast coast of Harris, called Miavag-archuairr. Its description is 
asfoUows: ^ ^ 

' Shell ofbiculaTi in young sj^eicimens rotundato-oblong, subp- 
quiva}v6» the upper valve a little l^ss convex than the under^ 
thin, .f ragile, diaphanous, with 46 suboompressed, rounded ribs, 
sparsely echinated with transverse delicate laminas. Auricles 
very unequal: the.loi^est of the tipper valve with 7 divergent 
achu^ated ribs ; and joined to the shell by a broad convex la- 
Biinated rib ; that of the lower valve broader, with 8 similarly 
echinated ribs ; the smaller auricles also ribbed and echinated. 
Eight delicate marginal teeth on the upper valve dose upon the 
auricle, and the series continued into the auricular groove* In- 
terstices of the ribs nmrked with very fine transverse bent ridges 
wSA groove, scarcely visible to the unassisted eye. Colour pure 
white.! The din^nsions of the largest ^specimen which, I pos- 
•efts are as follows: length 3 inches, breadth 8^|, length of au« 
ricular inaigtn 1 inch. 

In req^ect to its general form and echinations, it approaches to 
P. wtriusy but it differs in the following particulars : P. variiis 
h a thick opaque shell, with its transverse laminae coarse ; this is 
a yeiy. thin diaphanous one, with the transverse laminae exceed- 
h^y delicate : in P. variua the ribs are 32, and marked with 
coarse irregular echinations; in this they are invariably 46^, ex« 
ceedingly deUcate in thanselves, and r^ular in their echina- 
tions; in P» varius ti^Q colour is various, sometimes yel- 
lowish white, yellow, brown, or mottled, or variegated, but never 
pore white; in this, it is white, so pure, that the inner surface 
has even a tint of Uue The differences in Aort are mu^ 
greater thdn those betweea Vimt$ fnilhftf^ aiid dfipi»ato» 
Cjfihered exclkta nxiA amcenifica. •>— -^.. ,-*«-. •^o-?'^* 

I propose giving it the name of Pecten niveUSy Sbowy^Bedh^. 
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azBtagtmciit, k innild rank under the^ria^, 

i*. ntm<# orUculaiis^ ira^lis, (fiapbanus, caii£dti8, ndik 4$^ . 

^bobrnprefti^d, totundatis^ sparsitn blunter taraitwreddiiatik 

It 18 represented hi nate III. FigL 1. . f' 

AeXi-XIX.*— X^marAr^ on Professor Hansteen^s Account of a 
SJiOQtkig Star^ sem in the Day-lime, By Mr Thomas Dick 
of Perth, 

JLN,(be 24ith Number of the ^< Edinburgh Fhilosophicid ^our-' 
4ud,^ p. 406. a notice is inserted of a phenomenon having been 
^bswredby M. Hansteen, when employed in measuring the ze- 
iiith dist^ces of die Pole Star. This phenomenon is desci^d 
i& " a luminous body, which passed over the field of the uniter- 
^ instrument telescc^;**^ and the Professor concludes, that it 
jsiust have been " a meteor^'' or ^ diooting-star,^ descending 
from the higher regions of the atmosphere ; and that this was 
*^ perhs^s the only instance In which a shooting star has been 
«een at mid-day, in dear sunshine.** 

That shooting stars may occasionally pass through the at- 
iposphere, in the day-time, as well as during the night, T do not 
mean to call in question; but I have good reason for believing, 
that the phenomenon referred to, w^s a body of a very diflfereht 
description; and perhaps the following stateinenl: mayterid fe 
'Confirm this opinion. * 

About twelve years ago, I was engaged in a series of observa- 
tions on the celestial bodies, In the day-time, by means of an 
^{^uatorial telescope, for the purpose of ascertaining what stains 
jmd planets may be most easily seen in the day-time ; what de- 
^;rees of magnifying power are requisite for distinguishing theni ; 
how near their conjunction with the sun they may be seeiijanB. 
^ whether a diminution of the aperture of the object-glass 6f the 
telescope, or ah increase of magnifying pidwer, h^ts the gteaf^st 
"effect i^ rendering a star or ^ planet visible in day-light*. ^In 

^^^mH^^^y.p. 19^ and I^Q, :^ili for J}i^ IS22. ' ^ ; " " * 
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Ita: Mr jyidk,'4^JamMci4n^P^ Hmulmf^^Jilboum qfa 

it-i^asoiiepafrueularoli^ty inf4hewK>b»c9v«|ms^,^0«M4Fn^ 
thir^Miiitast po^ilioti to A& iftin li» £i4ndi' VeiMM «nMM Jici«iM^fI^ 

ctf diftt lumiuaty. I wacfuol ft Ihtte Mirpr«Ki<), »ll4lifen9itvtmffii; 
tfben searching for the planet, to fierccnrve a body pea^vm^ttkm 
fi<M of the . telescope, apparently of the same visEe a§»'9icoGH9 
though sometimes larger and sometimes mnaller ; so. tfa^t^J Sti^ 
<|oently mistook that body for the planet^ till its tst^d idotibii 
imdeceived me. In several instances, ^^iipvor;Sz)l^o£ these jbst 
dies appeared to cross the field of view, sometimes in a p m ifa |». 
dioular, and, at c^her timesy in a horizontal direction* u!hey 
appeared to be luminous bodies, somewhat resembling the n^r 
pearance of a planet, wheil vieTied in the day-^time with4ittlb- 
«cope of a moderate degree of magnifying power. Their tio^ 
tkm was nearly rectihnear, but sotnetiines indmed to a wavidg 
or serpentine form ; and tbey appeared to move with beinsidcii^ 
able rapidity, abe telesoope bfing furni^ied with tttpolrer of 
about seventy times. *I was, ibr a considerable iimey atlakbs 
v^hat opiaion to fcHfm as to the oature of these bo^es ; but, hor- 
ijting occasion to continue these observations almost ovety bk^ 
day, for nearly a twelvemonth, I had frequent opportUiiiii^)(|F 
viewing .this phenomenon in .diffinrent. aspects ; and. was alrjieisgtfi 
enabled to form a deeinve opinion* respecting its causes Tj^ f^^^ 
xalin^tances^ the bodies alluded to, appeared much la^rgev ifanii 
usual, and to inove wirfi a txicfte rapid velocity ;. in w^iicltotMgf, 
1 could -pldnly. perceive that they were nothing dse tlMnAftf^ 
pi different sizes, and apparently at different distances^ tfaeHp«(S|. 
vex surface of whose bodies, in certain positions, . stro^g^njf^- 
'^ted the solar ri^s. In other instances, when they^aff^^e^^ 
iMballer, their true shcq[)e was undistinguishable by* r^m >9f 
''their m^ioQ and their distance^ In a hot summafs day, w^i^ 
makings Bioiiil^obsi^aiaons, I have perceived nmilar {Ac^Iqii^ 
■til, l^hit^^ I'fciNi <wwy reason to attribute tona^tniiyii^npf 
#l%^«l^tfaqfiyn^jaVput?at no tgreat distano^ Jr^WJttt^^- 

"^WlWIif^nlJig^ Ak'pbeiiomtoonp>fai^}^^ 
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tby lobtflfftfcr fjipngjIyiUlugM^tttt ;by the «Jar yigw>. ^Tbifc^ 
i^kw«/c9ilfinn6dj% tfaei account wlpdki M< IjUM^ijte^ i^v^ i^^ 
thaMolfmxtf^tlie.pbaiiqmftiioniWbi^hc^obierTe^^ <.'<! Jtnijuth. 
taiti^iig^<he)b viraa Deither peifecdy Of wl not reotiluuittr^i iNilf 
nMOilUcsd y&sj xmuAk. ilie unequal and acn^acffhaf. aeqcMsituie joop^, 
Ikiii bf on ascending' rocket,^— a kind of inotionmiuJAr U»ilh|lt 
fdiiolL f^pear^ in the bodies alluded to above, and which ocNf* 
i t dpou dg to the, waiving motion 0I a bird throi^ the almp* 
ifAiere; . . . . 

The late ingenious Mr fi. Martin seeins to have been de* 
eeived by a sinulac phenomenon, and to. baye drawn iro^k it# 
eoBckinoD somewhat analogous to Xhat of M. Hansteen. In his 
^ci*liikKttphia Antannica,^ voI« iil j^ Sfi, 86, when dfacnfcigf^ 
di6'aolart«lteGfie, and the phenomena wUbh majr bei^xbiUt^ 
mimidaAximakeTi^ be gms the fiiUowing reiaUon : 
^o ^;I'4fimiio6 here^Miiit to meotiona \&ty uimmdl pfkfnomf^ 
tliil^I'ohaervtd about ten years ago in my darkened room. 1^ 
«i4ndaw looked towaid the west, axidithe efim c£ ,ih0 <jlhi<A6rtir 
Citthfldnd wttsdirecdy^faefcireit, atithQdtstanceof.fd)outJ^^ 
ii(^yaMb. « X iuscd veryioften to divert myself in dbserying; dMs 
^^deaskAltMimcvin'inl^ the8inff)a8aed:behi^ ppir:^ $^ 
'Mtt!«Aq)aed by it fiirisome time^ iot the image i^>tjh« spHr^4^ 
mm w^eevety^larjgo, bdngmade by akns of ]£ feet j^ 4i«- 
tiAce; ^ <Atid^ cnoe as I obaecredthe oeoultatioii^ of tb^ suM^rh^? 
'Mirilfthe spit«, jiut as the disk disappeared, I saw severei^nnaUf 
^M^a^ rmmd bodies or ioZb.running towards thef sun from the. 
^4aj^lp«pttr^of4lie soom^ eiren to the^ distance of '30. v^e^ / l^pb* 
hWW tf t their *metion wHs a Kllte irregvlarj but. rectilinear^ i^id 
tieWt^^aecbleMted as ti^ iqpptiached the sun. Thes^ lumi-> 
^^H^tgli^ttles appeared also on the other «4e of , the spre,: at^ 
-^^iiMiiddtsd ^ the laun. Taming out.intQ.tb^diurk rmnb.sqiQetiip^ 
^^htiMhi^msaiglimes^lesb .Hf^ether^ ia the same jaapoer aft.4t^y,f^- 
^fe#^th»sifaat^occdia^oiii »«The)r#|9miiedf4abs<i%||^9^ 
ral about y^^th of an inch in diameter, and therefore must be 
Wr^ ld^}^v^^m»^ob(MiA kaae ]^rt of the Jn^ay^ns .ifhose 
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tkitki dpoi titf %6t! but' irii^fa^ of ^meteor IcM orwliil 

Httle twm to'datt%d^M tbepbctobneiik^es^^ Mr Itov 
tin are to be aoeoiHited fbr mibe ssiiiie' itajr «i the fhenmaemon 
cAWrfed by M« Hamteien ; fttid that the ^ smdl, br^bt^ toiiwl' 
Bocfies nmnittg'towards the «un froin tbedark part of the toom^^i 

gSdfag fhrdugh ' Ae mi- ♦. 
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Art, XX. — On the Value of Water as a Moving Power for 
Machinery^ tUustrdted in an extractjrom a Report in regard 
to tiie Water ofLAtTu By Professors Leslie ancl Jameson. 

A^i^dt» request of Midiael jLmning, Esq*, we accompa ni edMBt 
M^llonday,' the SStb of J^>ry, along the ocnint of tbe.Wa^er 
of Leith to Harper?s itig^ on the stope s^ xS^ Pcntbuid HHla^ 
the pnqiose4)ate of a reservoir* There we HoHad addStte opeop 
ing^into a natursl baski of ooQsklerable eKteatywhidb^ oa.e:ita«il* 
tiaHeiH appeared>to ^s .capaUe^of beii^ easily and safdLy eptw 
baiABecL Next dsiy.tre latited the Harbour of LdtL iWe.have 
iiiitejt»isiipared^ouf ebsenaatKn8<witb.the soveral^atajten^^ta Midf 
faeftHreu^t laid baytag &aBM|d acine«ralohlal.ioha on the attlbori* 
ty^f KpoftVacccuMte ooiui^ loap^ we now. beg -leave lo tpaake . 
our general reports' Chi ^idie wfa^, wis acoede^to the opbiaQa 
expressed by those i^le ^nguieers, Mr Stevenson and Mr Bu^t; 

* The Editor having mentioped to an astronomical observer the etirious fact of 
tiodies being seen in a telescope directed in the' day-thbe to ti ]Aanet In* th^ niblgb- 
bbuthbodiof ifaewn, hetoM hittthiA)ie fi)q)^6nM |^vMt(s|K«cticiliMroasspBi 
^g*oi^ Mpnutioa, whDtes|MeitM)^tiis iUgtnl'»Pat)c,;MB<dMi« jo ^»y^ififs^ 
c| V^%X^ an^.Qjtind him eipp|oj(ed in observing th« planet Venns, then within little 
more than a dc^gree of tbe sun*s disc, with a Newtonian telescope, l^is astrono- 
mer, and also his visitor, in the course' pJT )ia)f an hour, repeatedfy'd5^rved'tf^h^ 
nomenoti of pHkfisely tfte fiifn^ tifltiitc^ oHUat^ ^iHkMiA heM % ^ Didfc^ i'&tttfi 
iMning bodies pMsdaM^Ms 01^ iU^ of^'tlie teUacopfc, cin iv«7t4imlieP!i Af^.ttfl 
UM^I^aiNt, Jtnd okU/ to b^ dis^iiguisl^. firem it by U^r motion^ W^e ^ 
otemc^ were admixinp^ this phenomenon^ a distin^ished philosopher, jojng^ 
jt|^^ai^^ u^ |)i^ mrcmnstance bdn{[|[ mentioQc!if tp him, ^e 8p<>ke of }|i^'ibi 
sppearance witK whii^ he wai qmU faijaili^.' ife' s^^ fa^^lwIll^^Sa^^ 
bdaes Men iathe t^ope asn^hihifmm^M ^|Bdo^)Fi^ 
iBg in th^ sir, and stjron 1^7 i^jiuninatcd 1^ the sua. ^. .^ ^^ ^^^ ^, 
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casibn by 9!(r€ln^iflQiiin(<itli<i6i^tlitcfi^ ox^ 

Hbe laetlUy q^' dro^hig. ir -^dteaoluttigEne^filnitet m 

Itoirw power 4ngmei U 'jviet kqixd to 'iheiimptihe'^Ttsi )i^ii900^ 
otilnof^et of water ffdKti^ ib a ifaim^&^tiH^ngh'tfae^id 
10 loetv^ Bi^ ibe yearij Qoi^ b£ fan oeli^iterof^ diatn4i»irmQB?tfl^ 
under the most &tou^i^le eboiEmstdhees^e$timated akil/. IQOftg 
which is, therefore, the annual saving proeui^by sdeh a fall of 
^^ter. The perpetidietUar hdght bf the' ^tofbsed resermv 
abcre the sea, we found barometrically to be 884: feet ;: esikoat* 
ing the quantity of discharge by the Water of Leitk yhea full, 
at 1200 cuWc-feet every minute. The whole force thus evoived 
by the descending stream, if rightly liudbahdedr and directed^ 
would be equivdetttto the ac^oiibf lOesteam-wsginefrQf twenty 
horse-power. ' The annual value of^tKe differehffiiiy iJmt oboldr 
be procured aBng thie river, ^beh JfequdisedthrGoghbut £heyear^ 
by thte supplies furtiishediii th^ dty siBai»u|frbm" the reservoir/ 
niiist amount at least to L. 106,000. Biirthis^iwge'savisig or 
income i^ i^dt merely^ adVa!ntageoU8 faE> the'proprietons ^ mac^ 
rtery establiAed in thfe vMifity oP otir northerfa metroipolij^ biJI 
Would tjontribute iftost ttiateriallj^tO'^tlie^eaith and prosperi^ of 
riie country. It Would crteie,' for th^ vise of the State, as gtoitf 
d' store of labour lus could be^[»roducl«i by the .Annual expoidt-t 
ttfrfedfiwdf a million. Au o%ect, therefore, dfjMBUch 'vast mor 
metit, se^ms to elidm^ the' specif ^tronage of the patriot and le* 
gislator. 

But the Water of L^th is to be considered as only a mourn 
tain-stream,' and, therefore,' liaUid ' to very '^eat ineqfualities. - 'Its 
whole annual: disdiJEO'ge inight b€f fornished^frbtri^aaurfiaceiJ 
twenty square miles. The lower part of the current receives 
few feeders ; and the main supply of y^ater is derived' from a 
moorish tract of about fifteen square miles en.- the knith' side; of 
flie Pentland HlUs. The niidd^ tn^ltiag of snov^,- dr a bdiwr J 
fall of rain oti tlic?se grbUUds^ -will' soiiaetirapes send do\frn, in ia^ 

^ ^ Mr Chaimiyn^ in a printed repeat^ maintains, that the erection' of a returvo^ 
^ Uie caam ol^tiMi Water ofLatli, woul4 prove Hig^y aetriih^^al'to ihe^HiffSiM 

of the water of fttch a reiervoir would prove mbilt beneficial to'iiie^Htahjdtti&.^Cbm; 
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flb^k day, as great a body of water as comnfonly flows io ten. 
T^iiiteJtept or Wtan a ^ hti^4^1i^it^^^p^^ tb^y 

ha^iir dimng the ^dry seksoti; Unh^ pniici]pal objkt ^ &e pro- 
jected resenrok*. Such floods are considered by Mt 6hii]f)man 
*^P|F«Ji*^ benefi^y, by^c^anstng and scouriii^ th^arbour 
o^p[:^iil) ; and he therefore ooncTudes, that embaD&rh^ts itb* 
aorbi^ part of the tpnrent, and dimuushing its force an^^vptuni^ 
i^USt so'far prove hurtful to the interests, of navigfitfon.. I^ut 
pressing this argument, be has .overlooked,, or niisc^i^ived the 
tacue prindples which occasion the gradual £bnning pf banks' or 
iNsrs in «stufuies. It is always where tufbid and a^i^ated water 
becomes still, that deposits are made.. The stillness, a^in, is' 
produced; dther by the pressure of a swelling tide, or by the 
ocMiDtervailing influence of two parallel and opposite currents^ 
along these mutual boundaries. . The size of the particles ot 
fc^eign matter which a stream is capab}^ ci carrying with it, de- 
p^ds nearly on the velocity. A sip w motion is suflScient for 
cqspendilig the very minute particles of clay and soft earthl; 'A, 
quicker flow will tran^rt the finer sand ; a, greater celetit^jr Win 
sweep the coarser sand^ and even gravel ; while the rapidity <ciC 
the torr^it is capable of hurling onwards gravel, an^ eveii itohicfs'.* 
But the river of Leith never acquires any great, velocity^ 'lieiavy 
rains or pieltingj snows may wash the moorish surface of the Pent- 

' land^dge, aild bring down mixed wil 
peat earth ; but, as the waters swell 1 
a wider vent in their passage througl 
\wce with a moderate velocity to t 
fjfiud^ bu^ seldom any grosser matters. 
ifya ^notion is impeded by various c£ 
nhips^ and, above all, the pressure of t 
d^jQsitipn of the si^spended particle^ 
^4? /sbbfi^thi^^urbid. waters, no dou 
hour ; but they are partly brought h 
tide. .T}^ floods which> at times, i 
^iU^, so ffur,f)ppi,h^l]p;m;^.to clean th 

, 4^^^^ im^ff?fi^ to, dioke it. Tfhf f 

servoir would hence be of real service , 

.^ince it would detain the greater parts of the dry ilnd s6ui8ffiBf^ 
jnatter which arc now carried down swcceiiveij^^^^ij^^^^n^d 
in the antuary. ,. . ^i-n unh^i^ . 
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fntPVfg*^ ^nif^ Overland Arctic, Bippcditmy tQ^JPrq;^^, 

^iBiffitv^mr rri K :. , ^ / , ' ' - . .' :f;J 

••y*-*''jfx]f'TEB a good passage of twenty-five dajrs frbtix Ecl^-^ 
land to Wew York, and a tolerable quick* journey through yie' 
TjiWeQ ^tates,'conadering the state of the roads at this se^son^^ 
we arri ly two months after Captain Frankiim left 

Loncto e most advanced Naval Stata'oQ V)n xhe^ 

]^^es g It, our journey mto the Indian oottHtr^ 

may^ Ik tnce. Our Canadian voyageut*s have ar- 

riijfd j t and we start to-morrow in two lai'ge ca-' 

npes^'ai ' party? for Sault'St Marie and Tort WiU 

fiain Qi ►r. From the latter place, we proceed m 

four 71 Lac la Pluie, Lac des Bois, &c. to Lakifi 

'VS^jnijpte^, Saskatchewan River, Beaver Lake, Frog Portage, £hg- 
h^h B^yfr^, &c. to Methye Portage and the Athabasca country. 
Qfi^^tl^e ]V4ethye Portage^ or at the farthest at Chepewyan, we ex- 
pect, tp overtake the boats that left England last summer, when a 

paj;^ of pur Canadian voyageurs will be discharged .^ 

'. ^pt^ing of importance has hitherto occurred on our journey.* 
npf l}s^y/fVf& msifde any scientific observations worth mentioning. 
W^ ^ J3K)w at the western limit of cultivation in Upper Canada,' 
t^i^yanced settlers being within a few miles of this post. The 
dpfn^^ic rat ^as not travelled this length yet, 'being unknowiitt^ 

Ijf^ tQ.tt " — 'd of Kingston on Lake Ontariol Sdiiion, 

apcj^c^Ui^r . require periodical visits to the sea, cannot get* 

^._. liL t:,:ii_ ./• ^T! L^ and^ consequently atle Hoi found higheV 

1 ese falls also prove a check to the pro- 

I h that fish h known to be capable of 

1 distance By land. ' Thetef are, hov^evei*, 

SSfiffffffl^^R m tne rivers that fair into Lake Huron; but f 
lMU»,iiptrseen them, and ani ienorant of the species'... .V:'.l.;.'.'./:V 
* Wfthope to reach our winter quarters about the end oi S^ 
tfapfer; andthe.whole party are kpre*^t4rf'kaW 
sivnUb iTne earhness of the season is v6ry IhVbtome to^dii'r 

^^^k) IUO(JT7:fT jiU . i , • a m N, .d V^^U^rt tuisOU itovio^ 

_ V ' ' r« - • -^t-*^ 'ty J •> '14 J/ .'-ill' 



^jirtf 22. 1824. j ,.^,; .. , i 
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.^K^'^BUcmc Qard^j Edinbw^ during the huf^ ihree 
fmmths. Communicated by Profesaor Guarah.. - 

JunelO^lSiB. 



'JUsiroemeriia pulchra. ' 
ThisbeautiM plant flowered yery 
^eeljr. XH|tfntelna«^-Wed. 
The tays are badly descrjibed as 
94^ww^ * Thjsy ate- ^gle 
0oy ered^ thoush often (pot ne- 
cessarSLy^ subcBVided to 3 br 4 

. . timea^. but each leadihgsubdm- ; 
^on bears one flower only. At 
6ach subdivision- there is one leaf- 
Jet. The: rtylejit. length J)e. . 
comes longer than the stamens. 
'The pollen is leaden-coloured. 

BrOme^as j^amidillis. 

Caietus speciosisfflnms. 

Thi^foost ppl^ndi4 specie^ is lit pfe- 
sent showing flower veryfreely. 
Two df its ndi blossoms are f u)U 
It expanded, and^ there are four 
floWer-buds on the same plant. 

Calanthe veratrifolia, 

Cerbera fniticosa. 

ChamflBTops bumilis (fem.) 
This flowered later than the male 
plant, from having been kept 
,m a diflerent house, and in a 
• lower temperature. 

Conanthera bi&lia ? 
yMs U certainly the plant f^ured 
undW this name m Bot. Mag- 
it^ 24m,X but whether that of 
Fi -PeruT. or not, I have unfor- 
tunately no meads' of determini- 
ing. Dr Sims, sftvti the 'figure 
in ti^at work and m FeulUte re- 
preten't the petals narrower and 
mor^ TK^i^ than his plant ; 
gnd the three radical leaves 
which appear in his plate, he at- 
tributes to the bulb which pro- 
diice^ them not having flower- 
e4^ iU^ ^ root'iea.ves in hi^ 
flowering plant had decayed be- 
fore the flower expanded, be pf o- 
bably had not seen themu They 
never decayed with us before 
flowering: wehad several plants, 
and aU except one, a small one, 
which did not flower, had three 
radical leaves. The bulbs were 



imported from Chill, ani have 
hitherto beett'k^pt in tTiei stbve. 
The following I ifould suggest 
as corrections of some parts (^ 
the des^fil^ioji of t^(» ^^ges. . 

Mulb solid, articulate, corneal, flat^ 
and oblique below, updh whicif 
surfaf^e the new bulh js foxmed^- 
and afterwards carried about 2 
inches perpendicularly into the 
soiL 

RoolJeuves 3. StemJeanes amplexi- 
caul, aU linear, flat, with (»?) 
contiguous yellow ribs thicken-, 
ing the leaf in the centre, and 
prominent behind. 5it0m branch* 
mg above, erect, li foot .hishv 

PoTMcle looser pedicels single- 
flowered., CwoWfl niouopetalous, 
deep blue, v^ed; limb spread- 
ing, 6-pa£ted, segments ccmcave^^ 
and the alternate ones diluted ; 
tube campanulate. 

Crinum scabtum. .. 

Bulbs Imported from Bio de Janei- 
ro by Captain Graham, of H. M. 
Packet Service, in 1«24. The 
beUef that this is j& i^tiire of, 
Brazil, is therefore well founded. 

Curcuma yiridiflora. 

Dionaea muscipula. . 

Fabricia myrtifolia. ' * 

Gesneria bulbosa. \\ 

Gre^ea juiiiperina. ' ' ^\. 

Hedychium elatum. . v 

Helkonia Bihai. ' ^' 

Hoya acuta. 
Tms plant, I believe, "has not be-^ * 
fore flowered in tUs^tooiQitry^'v 
like, the other species, it re-^t- 
quires the heat of the stove, but " 
groWslessAeeiythatiH.canioea, - 

Ismene.calathiaura. 
The roeeiifien ctf this plant was im- 
perfeCQt : the scape Md only ono- 
flower^ ^d of thisr^n^4u|lf o^,^ 
the nectary and stiiu^ns were^ 
awanting. 
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Art. X^III. — Cele^ud PJiemmendfnm% July!, to Pchberl. 
XdSSK ^altfilaiedjbr the Mtr^n ofEcSnburghf Mian Tim. 
By Mr George Ikxesj^ Aberdeen. 

The tim^ are inserted according to the Civil reckoning, the daj bc^- 
, ning at midnight — ^The CoivjiancUon of the Moon with ^e gtars iur» 
^^iexkva Bight Aacevrnwi; 



4 Id 92 
1 36 6 

4 31 55 
7 19 35 

23 50 4 

6 55 

14 48 14 

37 do 

5 53 55 
14 31 34 

42. 

12. 9 44 51 
4 52 20 
5 

7. 
11 



JULY. 



D. 

7. 
2. 
2. 

a 

8. 
10. 

la 
11. 

IL 

11. 

12. 



la 

IS. 
14. 
14. 
14. 
15, 
15. 
15. 
10. 
17. 
17. 
17. 

la 

22. 
22. 
23. 
24. 
26. 
«^ 



7 28 

.46 U 

5 iS; 

81 18 45 

36 

4 8 63 

22 17 4tr ■ 
11 7 25 

4 34 11 
16 1 81 

23 14 20 
7 41 12 

4 8 20 
15 27 44 

5 31 24 
20 32 20 _ 

7 40 50 

8 45 30 

28^ 128 , 

28^ 7 .9 20 

28. il 98 HO T 

19. Hi 49 (3 
10. 



( Last Quarter. 
6 1) »» K 
Sup. (5 09 
<?©¥ 

<J H A* tt • 

dMx « 
d?t » 

dDcf 
d Hn 

9 New Moon. 

dl)9 

(i 1)2«QB 

i5..1i^ -.- - 

d Daft . 
d Dr a 

^FintQuoter.! 

enters SI I 

6 > B. Opb. 

d J)^n 

OFull>j[oa». 
^grfe^testclong 



AVGiTrr* 



7. 


6 26 


7. 


9 3 50 


& 


9 24 47 


a 


18 37 22 


9. 


19 43 28 


10. 


17 21 


10. 


19 42 30 


10. 


20 42 10 


11. 


13 52 34 


12. 


11 81 


12. 


16 22 80 


*& 


14-2 10 


-14. 


a49 26 


14. 


11 25 16^ 


16. 


14 54 6 


la 


4 22 


17. 


17 36 11 


x^ 


10 2J| 30 


la 


14 19 12 


19. 




20. 


5 38 60, 


20. 


21 23 12 


21. 


I 64 17 


%%. 


„i3 aio. 


2a 


11 63 5» 


24. 


7 16 » 


H 


'9 30 30 


24. 


13 6 10 


24. 


14 1 44 


25. 


18 4 9 


2a. 


a 24 sa- 


2a 


il 50 24 


81/ 


^2 16 



^LastQoaijMr. 

d DA B 
<JD2x« 

^))m r: 

■<J J) 2« flff : 
# New Moon. 

.Oh. . 

<fD9 
d©V 

<**?•«. 

$ greatest eloBg. 
(UntQiufftcr. 

. © ent^ » 
QFaUMfflul. 
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9. 16 

' 4. 15 

4. 17 

\ ^ 

% a 

7. 6 

7. 23 

9. 14 

10. V 

10. ^ 

la 'i# 

10. 18 

11. 8 
11- 7 

12. 14 
IS. 8 



20 22 

54 10 
5 40 
30 10 
^3* 
Si 49 
40^ 
SO 0^ 
48 13 
^ 55 
33 10 

s^a7 

64 18 
9 10 
17 47 
48 4 
15 



( Last Quarter. 

<J )) 2« 03 * 

d D * 51 

d D ? 

New Moon. 

dD9 



8BPTBMBSA. 

• ■ *k 
14. 
10. 
17. 
10. 

ia 
2o: 
aoi 

20. 
22. 
^. 
27. 
27. 
2& 
2& 
28. 
30. 



/ // 
.0 



a. 

19 

12 30 

8 30 40 

14^ 61 14 

15 9 

10 44. 30 

19 i;^ 10. 

20 43 ' 

21 22 

8 40 80' 

8 51 S» 

U 46 12 

23 13 26 

18 12 3 

22 27 52 



d)*«^ 
ine d 9 

)} TFtrrt Suiter. 

'6 in r ' 

0^ter*i^ 
QVMUmm 

d ? ^ i . r 

d<J« il. 
69»Sl 
dD^T 





Times of 4he 


I^meis passing Uu iferidishk 




, JUtT. ;-'■ .. if J 




Mercury. 


Y^nua. 


Mars. 


Jupiter* 


Saturn; t>j 


f Georgiaii.. 


D. 


. H. , 


H. , 


H. ^ 


14 3i 


H. , 


H. , 


I 


11 18 


9 8 


11 21 


10 10 


. -^ 46 


6i 

10 


. 11 39 


9, 3 

9 58 


11 18 
U 12 


14 Id: 
14 3 


•"^t,: 


I 28 


16 


'^ 12 34 


8 54 


It 


IS 37 


'9 31 * 


' 23 43 


20 


: IS 03 


8 53 


U 1 


13 29 


9 14 ^ 


' 23 22 


9# 


13. 1? 


8 52 


10 57 


13 10 j 


8 47- 


1 23 1 



•»•'•' i 




. Auovsx. 


':' ■ IC * ■ 1 




Ifercary. 


V^nus. 


Mars. 


Ju|ater. 


> Slftum^ 


Georgiaik 


XK 

i 


H. / 

13 29 


8 52 


10 40 


H. , 
12 56 


3^ 


H. , 
%t 33 
'^ »8 


s 


^ISBS"^ 


^53 


10 45 


12 43 


8 10 ' 


i! 


13 44 


8 55 
58 


10 40 
10 32 


12 26 
/ 12 11 


7 43 ^^ 


-K SS 


20 


13 42 


9 1 


10 26 


11 59 > 


./ 7.24 ' 


21 15 . 


25 


13 30 


9 5 


10 20 


11 42 


7 6 


20 66 



yij ; juiuj ' J n il 



■ 1 ti> ' i"j. * ti » 



f,A*- t 



t;.. v.< 



September. 




M^curj. Venus. 



a. ,^ 
13 19 
13 H 
12 33 
12 2 
11 22 
10 59 



Mars. Jupiter. 



' ' ' j 'lp i i 

H. , 

10 11 
10 4^ 
9 50 
9 52 
9 44 
9 31 



H. , 

11 22 

10 61 
10 35 
to 19 
10 4 






B. 
1 
6 
10 
16 
20 
25 



H. , 
9 12 
9 14 
9 17 
9 21 
9 25 
9 28 
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Abt. 'KKIV .^^Meteaeolc^^ical Observations madc^cd LeiA. By 
iSI&ifeCoLrisTliEAMaAdFoGGO. ' ' " t£ ;2 .; z. 

^Jl^j^^^f Unud^gm ^hi^b Ae foUq^mig j^onthJ|y results /ure 
€Xt|a^2^^ is k^f^liqut.jM) feet abov<^ the level .of ^e jea, 
and t feif t^undlecLyttds '^distant from iU The {Fhnnaonuiter 
is r^Mr^ at^^'A.lit. and p. m. ; Ae Barometer at''9 a*, m. 
Noon/ti t. If. and ^ p. m. j the Rain-Giuge and Wind-Vane at 
n^Qi^,^^^^r^ HjfgrQSQ^trical obseryatioi)sjure made by nieangof 

^ifi^ 7)|eiriopme(^,oi9e of which has its bulb covered wkh aiUc, 
and/^aloiit^Qed ^}t water ; their indications are vegtstered^ at 



noon. 



' ' BlABCH 1826. 

/, * . ^ ^ -, . . ■ 

AetuUi, 
L Temperature. Fahr.Ther. 

I M MiTinnim hy Bagiittr TtifmuHnctor, > -.■— .81.000 
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178 Messrs Coldstream and Fogg6*s MeteonJogical 

16^ — ^This morning a little snow fell Wind S£. brisk. Mean temp. 87*. 
BIT. ^;aO,Miingi ' ' , 

' ^tiih. — ^At 6 p. H. a simple solar halo was seen ; colourless; diameter 44^; 
foraied by a cirro^rahis, pplarised^ 
' 18/^U~Much rain fell to-day, accompanied by a brisk gale from SE. ^ 
"'lS^_^rmng pleasant : eutnuR and ciiiiiiai<h4iraiihi the ^. Bar. ^^^ 
wM^. WiiiA S. Strong. Is tbe evtniing, there occurred an unusnaDj bnU 
^iM^&spbj df tbe anrora borealii. About 8 (f clock, there was perceived in' 
the north the intense light on the horizcm which generally precedes this inte- 
resting phenomenon : the sky was clear, and the stars were sparkling vividly ;' 
thelAiVwas dalm and serene. The light in the north continued to increase till* 
ikfoii^ KsHlpest 9^ when^ on a sudden, extremely brilliant comuK^tions. b^;an 
XtiLpkyAmg the horizon, and dart tow^ffds the isenith in great numb^rr^ i^ooq 
«f the beams rose to a greater hes^t than 60** or 6S^ above the horizon ; they 
were for a time partly concealed by a lengthened cUmulo-stratus, which, how. 
ever, descended towards the northern horizon, and left the whole sky perfectly 
dear. The ccdour of the corruscations was generally white, or yellowish- 
white; but blue, pale green, ^aid even tJat^, were sometimes discernible. 
This vei7 fine display continued about dO minutes, when another phenome- 
n«m, doilMess connected with it, but of much greater intere^ appeared. It 
wa^ ft very sf^en^^ luminous areh^ which pass^ throut^ the zenith of this 
pl6cte, tfnd descended towards eHher horizon Ia the ffiredion of about NJ^. and 
SWi li was'of ft white coleurv vivid,- and well defined. Its' biJeadth in't^e 
zen^ tras about 7^^ whence it tapered almost to a point to about 5^ or 6"^ from 
eith^ horizon, beyond which it was- not visibte : it^'hiitxSe wAT nbore intense 
at tiie^Xiremities than in the zenith ; and throughout its whole extent, it wa^ 
perfec4lf continuous. Stars of the first and second magnitude only co^l^ be' 
9M»^kmm^ it. It commenced in the west, to the south of* Orion, whence it 
atoadni throu^^ Precyon, Cancer, andVulpecula, and descended towards the^ 
eas^ through Ursa migor and Hercules. This state oJf things continued dlt 
about 20 minutes from 11, when the portion of the lirch in the zenith seemed 
suddenly to grow very vivid, and a natrrow strip of l^t^ of about 90^ in lengthy 
was seeii |o extend dlngoniSy across t^ arch, Abt passing IfeyoiAit^ edges, 
which were still well defined; the wfaide had now the i^peamce i)f a'ribbon 
<mce twisted; This strip ^oon-ttegsn to have a disthiof motion, and, r^taii^g the 
same general' direction andr position wif^- r^;ard to the arch, it tra^rsed^ with 
a moderat^y rapid motion, itr whoie western limb^* and disappeareiiP below the 
hori:feod» The arch now continued tofide gradually. About 1 1 , however, another 
strip of hgjht afspmHed in the zenith, and alMo disappesred in th^ west; but 
when it was still elevated about 50% there were seen several ttnall ribbands of 
li^t in the sky, to tiie N. of the extretaity of the strip traversfid^ the arch, 
and about iO'^fhym it, pohiting about NW. by W. and SE. by E. Several 
of these, psralM'tv one another, were seen together; they continued only 
a few minutes, and then vanished. Soon after, the arch brake i^ ^f^^ 
taeitky ^h^ disappeared. During the whole t^ne -of thi^ exist^Me of the 
arch/ ^^6 aurora sent forth no corruscations, although the d!$El|st4 light was 
•tiU intehse. About 20 minutes from 12, howeveft !^«ins,ag^, Arose, and 
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ObMwdUtms moA at LHA. 17$ 

\ to plaj with considerible brilliancy for hiore than in hmk • Net- 
otb0^ colour than yeUowish-wlHte could be percc^^^ at thi^ time^We have 
ezeitecl ^Kirsdves 4e colket sueh infermatioa &om ttrioiM ports ki Scotland»„ 
as iti^t «BaUe^» to determine the height of ihitftatkr«0tlllg^ iMjteor. Al- 
thoD^i, 'howev^, we find - that k was- observed, and that^- too^ with extreme 
interest, thK»ughout the Lotliians, Fifeshire, and Forfiu:8hlreiijret.fr0 Ifiife 
not.beien able to obtain data suf^ent . for. our pwiyoae* .ZtisMidtohave 
been seen exactly in the zenith in. the. nuddte of. F^j. mA 6*' 6r 7*" south 
of the zenith at Dundee* In eveiy place, however^ irheseit;vtt. observedi 
it seems to haye presented nearly the sune genej^ 
and to have had no motion er^ fms^. No auro;^^ was perceived on th^ sypne 
evening al Inverness, probably owing to the sky having been obscured hj 
dense cumulo-^iraH, — Several arches of s nmilar nature have been observed la 
this island during ttiel^t,tw^tiyeaj:s; on^qt^^jae ^9^p£ nln«ilW8$pa^ 
\i»p0 that seen 09 the lUh of September IQ}A tArm^Pfi/iL vol, iy-ji, dS^)t at 
differed, however, from the pne w^ de^^ib^ Inimving ha^ a di«ti9ct mm 
tian towards t|ie soQth ; ibs height s^m^^to h^ir^b^ep .{ibout 7i itt^les. ^ Jsa* 
other arch was seen at St Andrew's, &c December 1817, and another on tfaa 
18th October 1819, both of which -were proMly very similar to this one. 
20M.-.Mean Tea^ 4r.25. B&*. 30,62; Wind SW. ^entlei Foggy« 
23d-».F6r several days past, a gteat many-long, dense «/^«ili Ikve lain over 
tlie sur&ce of the Frfth of Forth :• they are generally o^a wMte colour, aad 
extremely well defined; their motion Is very duggish ; their upper surftceis 
seldom elevitiLed HMrethan 60 or 80 €eet above the level <^ tiie water. Sere* 
rail curious optical phenomena, depending otai' the unequal re£racUon which 

these occasion* have ocdirred. 

28<&^^e ftUowi^ observations on the finrce of fik^ BAdntion, wece 
made this day. Th^ Thermom^^r expoe^ to the sun hai itrbulb isoM^nd 
y^fjih black, wooUen-atufT: 

I,/:. .... . Thar* 

^^ 1 .{. ' , ' in ahadet in mm* 

\^'r ,^i^ A. ». 43».0 8r.O dear; afew dn^lML 

ii.4ui% '? >•- •*«•<> «?•?. X>itto- 

,,,,,,40^30 ... 47.0 «9.0 Ditto; skylight-coloured. 

^^,,^y^,. *.. 48.6 loio Ditto; sky darke^l cnmuH. 

,,rij ;M/40 ... 48.6 90.0 Sunfrequaitlyobecwedby 
; .T* ^ . . cumuB. 

i^j n ... 49.6 98.t CJlear; alfewcumulL 

., [1 0-jf.M, «.o m.-o Ditto, «tto. 

^,1 . 2 5K> .,. 49.^ 84e Clear,*fine 

*;:' ' .' ' ' " .. .^." '''.apeil/ .' [. .. /^ 

*- li •femperature. ... p^,j^^^ 

''^' * ;M^ of the Mouthy... .......v.... 46''.Cf9l 

Mtothmnn by It^. Ther v.........*..,.^;„. 64.Q0O ,/, 

' • ^'^MfltontiMirlSy ditto, I...!!...'..... 31.600 ' 

Babgd,.... ..,, ^ 30.500 

Mean of the extremes, 47-750 

Digitized byVjOOQlC 



180 Messrs ColdBtveatn and FoggtiW M^an-ological 

^ Fresftuie. • - - ^ ' . ^ ■ . ,i -• • inthtfic 

Mean of the Month, .^^ 2Q»ii!74f • * 

Masaiiiun»oi^aerFed,> ^..M.4M»«^M*«*-*f ,m....«^...*«**^ 30,60j» 

. MinkEiumoh8enre^.«*....o»»<... ,,M..^..f..».^.....^.,.. 29,300 

3. Humidity. F«hr. Ther. 

Maui of the nun^,^ 5^25 

Maximum ditto,.... r. « 9.20 

Minimum ditto,« •« ^, 0.50 

4. Rain, in 6 days, 1.235 inches. 

5. Winds, E. 8, SE. 2, SW. 6, W. 10 NW. LA/s. 

Rgmarks* %.' r v>. 

' Thi» has been a yeiy pfamant month s Pt^ssure ocmsiddrable ; Tfpip^iiu 
Uae. moderaite and steady- West winds pvevailed during the first 20 days, 
and East diuring the remainder of the month. No phenomena of interest oc- 
curred. The following observations on the amount of Sdkr Rttd]atioti'#ei* 
made : ...,.,,.* 

In shades Insim. 1* 

. . 1. .4JP.M/ 49*.0 sr , Cle^, fine. 

4 2 ... ... 98 CumuH and drH. '' 

... 4 ... ... 96 DitlJo. , . • XA 

5. 6 ... . 5&0 • 93 Cirro-strati. - . - .,:, 

.,- 2 ... 00.0 102 I . V^ <;^ar,,ftoe. . _, , 

... 3 ... 60.5 lOJ ,.. ... 

... 4 ... 5a0 96 IMttoL 

a 3 ... ... 96 Cumuliianddhri ^' 

13. 9 a.m. 40.0 90 deaivfinCk . - ^ 

_ ' ., MAY. ;■■■ -'''• ''" '^^^ 

Besults. -i ' ^ • "' '"4 

1. Temperature. ' » r: * - ■ f Wtha tber. 

Mean of the month, , .,...„.. 4^ifW ^ 

Max. by Reg. Ther. 70.000 , 

Minimum by ditto,.. 3d.000 ' 

Range, 1.! ;...V. 34toOi^ " 

Mean of the extremes, J.....„. 'i$O.OdO/(J 

2. Pressure. WiS^ 

Mean of the month, ».,.. U..*^*U«vk'20,it(ft'U 

Maxbium obsemed,. ...«.i. ^^ 4.;...*,t*r4«t)r t^^O\i) 

lifinimvni observed, ^..*« ^..^w^fvr ????'ji ti 

Range»l».vr.- .- * ••••;•- ^;^f^' ^ 

•3. Humiaty. ^ ' ,. \ ., .^?^' '^**^- 

Mean of the month, .'....!.^ 6*.72" ^ 

Mainmnv...l.vvv--:-V- •• .:.J.;:.:...:;:..!i;..:'ifi7^ ' 

Minimum^... *;..... rf;....^rt*.kv***«^^»A**'^^^ ' 

, 4. Rain, 2,014 inches in 12 days. 

6. Winds, .N.2, E.22, W. 4, NW. 2, Var. l...days. 
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Mfltf ilM been mther a pleasant month, but cold. Nothing of. pa^ ^W^ 
ance ooeurred. 

Note, — By nustake, the quantities of Rain fcnr January and Fobruaiy were 
state^ in last Niunber of Journal too high ; they ought to hav4 been,— in Ja- 
nuary 1^406; February, 0,860 inches. 



Aet. XXV. — Proceedings of the Wemerian Natural History 
Society/. (Continued from VoL XIL p. 402.) 

18S5, March 5. — X here was read a ccnnmunication from 
the Beverei^d George Young, Secretaty to the Litesrazyand 
Philosophical Society of Whitby, describing the remains of a 
geouvofi^ though i¥>w extinct^ species of Crocodile, 18 feet long, 
lately found imbedded in the secondary rocks near Whitby* 
There was at the same titiie exhibited a correct drawing of the ., 
anhnd, £:^e^uted by Mr Bird, an artist of Whitby, favourably 
known to the public by his drawings illustrative of the Gedo^^ 
cal Survey of Yorkshire. (Mr Young's paper is printed in tfie 
present number of this Journal, p< 76. et seq, ; and Mr Bird's 
drawing is coped upon Plate III.) 

Dr il^jli^l^y^glimoqd Gra^t; then read the remainder of his first . 
memoir, containing a '' Series of oba^rvatians a^d ^^eriments 
an the Natural History of Sponges.'^ (This first memoir is 
printed in the present number of this Journ^, p. 94. et seq.} 

A vcvy perfect sandstone cast of an extinct exotic plant, ;.re- 
seiftblitig some species of Cactus, lately found in the course of 
th^)j>pf^tioils at the celebrated sandstone-quarry of Craigleitb, 
ne^iTt.k^inburgh, was exhibited to the meeting, and described 
byitProfessor Jameson. ^^ 

Jfy^h 19*— Dr John Yule communicated to the meeting a 
shnCiHecoujit €i th^ ^^fiffect produced by the presence of. the larva 
Gf'aDipierou$ Insect in the human stomach^. , (Xi)is P?'Per is , 
pi^^ep iti the present number of Uiis Journal, pp. 71^75.) . - 

The Secretary then read Mr George Cheyn€?s ^Journal: 
frm^adeira to Lot, 18° 06' N, and Lang. 88° SC H^ .He 
alfif^^ve an account of a learned and elaborate papeiC entitled, 
** Gfrnmeasdeary a» the second book of the iterbariun^ Amboinense^,^ 
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laii Pr(MJ€€dmg$i.qfMe.W^rnefimSo^ 

hjjft VmtHh Hav^ton^^ wfaiob itraerneiottM Uk tfaovCoaimiaee ^ 
for pubUshing the Menatirs of the Society. - " ' 

A letter from Mr Jameft Fotherkighaniy Gaiwney Bridge^ ^b»' 
then read, giving a general account of the shower of small fifehe^ ^ 
8u^pofifec( to have faUen in the viesX of Fifeshire, in the suirmti&r 

oOa?*. . _ • - 

Mr John Deuchar, lecturer on chemistry^ oonniuoicated Wi 
the Society some obBervations on the apfdicability of Mr G^r 
don^s portable gas-lamp as a blowpipe ; at the samf tjQie^owu^ ? 
ing its practical ose for that purpose^ and likewise eidnbiting tbe.i 
remarkable experiment of a column of cmidensed gas suppoit- ' 
ing a mahogany ball, though stnking it at an angle with the;, 
horizon. 

Jpril S.*— The Secretary read a short ^^NaUc^te^aatdit^iie 
Magnetwn of Hit Ecnih^hy the late Lieutenant Mathew. Mil^i 
ler of the 56th Regiment ; which notice Mr Adie, <yri<aap,.iL. . 
lustrated by an experiment shewing, the effec^of magnetic baijB, 
placed with N. and S, ends logether, uppaa compass < pa ;t ^ ; 
over them.^ , . - ; - . ; y^ 

Professor Jameson re^d an account of the recem ^sfioyj^Q^^i 
% tusk of the Mammoth or fossil Bfiti^i ipii^'io 
old alluvium, oontaining alsP'tm^efahi^l^j 
Kilmarnock in Ayrshire. .1 ,{ ^\ 

then read an account of a particukir org^v 
n the Cuttle-fish (Sepia Lc^ga, L.}, aijid^. 
s analo^us to the pancreas of the mpret per- , 
feet annnals. The Doctor, at the same tone, laid befipri^. ^e 
meeting several specimens of the cuttle-fish (which happeoedmt ^ 
this time lb be abundant in the Frith of Forcb)^ with the <pi:0|fi| , 
in question dissected, and injected. : . ., 

eeting, a drawiQgji^ 
i to the jTi^odofi^r^^^^ 

lillofLiv^fpooL. ^^j.^ 
1 to th^ Societ^ 1^ 
\e straijficatum an iffte-, 

oun^qftheEaphrion^ 
February hat;'^^ and 
the Secretary read a short notice of some circumstances attend* 
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ProceediHg§^m^WermfkmiShckkf. 189^ 

«Qioa the samcf ev^bt^ by Mr Hutobaoii of ibe iMk^th "Mflk.^ 
~-The Secretary ako r^ A report hj Mr Alexmder Bkckad^.^^ 
doi^ ^iieviayor, r^gar^g tho ^^ buried Jbrart a§ lawrence- Pa/rk^ 
near Ziiililhgow. 

'Mi^ SauabaT'coismittdated his obeenratSons on ma^^ «l&^^^ 
mull, iUustratiiig some of his remarks, by repeatii^ several of 
Proftssor OeriEit^'s curioijM ^sLperin^ { 

There' were iaid before the meeting by Professor Jameson, 
the east of A remarkable human skull, and of the jair-bone of a 
mammoth^ both found in the deep diay of the GrtaX Vafl^ o£ 
Austria; Likewise, two very fine spectmehs c^ ancient bridci^ 
from the site of Babylon^ eontumng inscriptions m an unkndwif ' 
character. 

AprU 80. — ^Dr Grant read a paper on the *' eanstence of a 
Ptmeretitin Oasteropodous Animah,'" and shewed dissected isp6-" 
dmens of the Doris ArgOy with the pancreas pointed out. 

The Secretary then read a communicadon from' Mr Henry 
Ebme Blackadder, Staff Asastant-Surgeon, on " UnustuU At- ^ 
mospherical Be/raction or Mirage^ as observed in the neighl 
bourhood of Edinburgh, patticularly at the entrance of the Frith 
of Fokh.-^Ete also laid before the meeting some \ 
tain FrftnklinV Trigonometrical Observations mt 

Dr R. K. Greville then gave an account of t 
of 3fti8ct^ belonging to the genera Neckera and L 
paper will appear in the hatf-tohrme of Memoirs 
about to be published.) 

Jffojf'l*. — ;Mr William Haidi'nger of Vienna, read an essay 
** 'On dfawtng ike figures of Cryskds in true perspective^ 
illustrating the same by sketches. (This paper will also appear 
in the half-volume of Memdurs about to be published.) 

^faerSecretarjr read Mr David Blackadder^s ^ Account qf^e 
luffiihous arch which accompanied the appearance of the Aurora 
BoreaiiSa^'MinhurghmX^th March ta^t^ i^ . > 

t> j^bert Knox, lecturer on anatomy, exhibited sspecin^ens. 
e bdne^ of various animals 'fouiid in the caves at Orestb% 
near Plymouth ; being chiefly bones of large oxen and very laijfe ' 
de^r, and wbich, being ahnost completely deprived c^fieiV ani- 
mal matter, appear as if calcined. ' ' '' ^ ' .t, ^. , 
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184 The Northern Institution, 

A Itftto tkim* tlenry HAme'^rdmmaoAj' BmJ./M.' P«j was 
then read, relative to a cimdar perforation existing in a very 
liMTge BtagV bpTA <£poo^red in the great Blair-Drummond peat- 
moss (the horn being now e:idubited to the Societjr), and to a 
plug o£ vTood fiwnd 4t^ if^^ it; drcumstances which would 
wti^iAte tb^t tins kind of sta^ bad be^n dom^cated by the 
ancient inhabitants of this district of Scotland. 
, lPjpQfea9ot. Jameson gave a general account of a voluminous 
^mmumcatipn received from a correspondent, .^^ On the chan- 
c^ j^.imd^againsi Captain Parr^s auccese in his present aU 
Unapt to reach the South Sea by /cy Cape^ the ofnnion of the 
writer being unfavourable to. his success. 

The Society then adjourned for the summer months. 



Art. XXVI.— TA^ Northern Institution. 

A. Society for the promotion of Science and Literature has 
just been established in Invenie^^, which, judgping from the team- 
ing, zeal, and activity of many of the members, promises w^ 
for the cause of usetul and ornamental knowledge in the North. 
It is called ^The Northern Institution, and the following are the 
Office-bearers: 

Pabsuubiit: 

His Grace the Buke of Goedom. 

Noiv-Rvf lopniT VicB-PaiiiviiiTS : 

Sir George Mack^pzie of Coul, Bart. Sir Thomas Dick Lauder, Bart. 

William Fraser Tytler, Esq. 

Rbsidint VicB'PaisiD^NTS : 
Jamfn Robertson^ Esq. M* D» Ciqitain Fraser of Balnain. 

James Gran^ Esq. of Bugfat. 
Mr Reach, Treasurer.— >Mr George Anderson, F. R. S. B. General Secretary.-*. 
Mr Scott, Latin Secretary^^Rev. Duncan Mackenzie, Gaelic Secretary..>-^r Mac- 
tuM of W^odsidc^ Inspector of Ancient Manu8cript8.-*-Mr Nenghton, Curator of 
ib«tlfii$«i«w , ; , . 

, I .CODMOU.: 

. Or JkJ* Kie^UmMn attUr,>M.-^cv. Mr Clark.-p.Rev. Mr Fmer, Ku;k)ulL— 
Rev* Mr Fyvie.— Mr Macbean. 
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(186 ) ' ' ^ 

Aet: XXVIL-r-SCrBNTIFIO INTELLIGENCE. 

1, Hygromeier.'^X. is known, that, if a thermometer, after its 
jhfulb has been immersed in sulphuric acid, is exposed to the 
air, the mercury rises for some time, and then sinks i^ain, tp 
the degree it had before immersion in the acid. The inerease 
of temperature is owing principally to the absorption, by the 
aci^, of the water of the atmosphere; hence it has been proposed 
to use this change of temperature, ias a means of determining the 
moisture of the air. M. Professor de la Rive'^s amusing paper 
on this subject, having reached us too late for our present publi7 
cation, must be delayed until the next. 

2. Meteoric appearance cm Ben^Lomoiid and Loch^Lomo^ 
" On Sunday, May 8th, I set out, accompanied by my friend Mif 
Savage, at three o^dock in the morning, to ascen^ Ben-Lomond, 
and, if possiblet. arrive at its summit before «wnrise, The mor* 
ning was unfavourable, — ^the wind, blowing from the, south-west^ 
ffVia^9Pt4 w^ d^p,— the ti^ o)EL tl^gu^r^er jvas evi^ry w|[ere 
rP9^Bf«t YaJt^ d^k,^nd d^is^ clpu^s, ,^iph sefpe^.crawdjing ^r 
i.y^fij^,i]^p(fw&x\ng.»n pf ji^e ^^ufjoupding liJUs, kaying th^ 

.ilfij^ c]^.ATraf>;:^4 9u^» :tb^ papu^l? 9f t^fi Cly<?.^, and f^-IiO- 
,,mq^,^ ifk djr^y ^^^ 4^0)4 !4w1r?^-At i^^^^^^s , thp east,, a 
small extent of deep-azured sky was to be seen ; b\ijb even t^e^, 
a number of cumuli and cirri were rapidly forming, and nume- 
ous variously shaped white-edged cumuli-strata, and more dense 
nimbi. A short time after this, it began rmning, and continued 
incessantly for the space of nearly two hours ; during which 
time we sheltered ourselves principally under the rugged cliflFs of 
mica slate, of which the summit of this celebrateil moun- 
tain is composed. Taking advantage of the first interval of fine 
weather, we again attempted to ascend the steep sides, and gain 
tl|^ wis^ed-fqr top, T^e clouds soon broke, and allowed the sun 
, to dazj^le forth in, all its splendour, upon the steep, ttioughj ro- 
maatic, declivity be&eadi our feet It waa about this tii9e> ha; 
ving our faces turned towards the west, that we observed streams 
of vapour rise from the earth in two or three places (at about a 
ihil6'*digtah'ce froiri us, and 400 or 600 yards apart from one ano- 
ther), and ascend in a perfectly straight direction towards a 
heavy dark nimbus passing over at the time. Using my hat as 
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ii6 SmniijficIf^teOigm^^^Mfieoro^^ 

a levd, I lay dovn <» the gvouod, imd fou9d4t4>o bemditir 
lover tbtti the tttuatioD I oceupied . near llie sttiDiBtC of the 
niowKaan. ' Tbekr bases were, I should suppose^ not abov« thiisii 
or lour feet in diameter, ^hith did mA increase lUMf Afniiiitli^y * 
titt^ their junctioa wilk the doad^ when thefiuusiiiiiedafAGMt 
coi^cal shapey1he1)aae'<)f vAMk was in the cloud'; th^ l«d«Hlxi 
Med immi^se eolamii^ or piit&ft; th^ had tM>'mocibi& JitniMaTdi^' 
or backwards ( and, as £nr a^ our eyes oduld aseeitaib, ihejf had' 
nbrevcJ^ng* motion npoh their own axes. Thefattr^ion^jtlsl^^ 
idgtetween th^ piilar and the cloud was so greAt, that, it the?' 
supervention o£ a strong breeze, thoa^ the centre of the ftfllif'^ 
yietded, it never deviated from its columnar ftnin, and the tap ^ 
remained precisely over the point from whic^ it arode,'fohi^il^g, * 
affifwerev for the time, a segment bf a circle. 'A shorttimb idP- 
terp^re^viMgtiiis remat^able phenottienoh, we had occasion to^ 
remdrk the same pifoeesstahing place dd the tefee itselC Theco^' 
Imnni, though at a great distance from tis, we <6otdd plainly po^.' 
c^e i^^ereifiapbur, and nc^t mii^r\ but they didnot ta^e on ttemi^ 
selves so uniform an appearance. Dilriagthisikiterestibgseey^^l^ 
hui^'twasmi^taedltbewfloufc (tf tbe-pith of JKe e}dei!utk6e,iat 
the end ^^ «ttck of *gum4ae, a strong insulating*salJstaDce^ Mds 
moi^ pOiVtMsi Aum ^laas ; the ^ne^aioni from' one waoA^kAirtdi 
«U8h,'a8 to indicate that' die ^tmosfAer^ witt iif a Idgl kBM»l>tr» 
elec^aty* Hygrometer I had none; Aemnmetcr stood at 48l^.} 
^Mr Wi T. Airmvarfh. ^ 

8, LargeH Mass t^ European Meteoric /roiw.— ^Jolbtfef ' 
Q}h|M, in the first volume of Bruce^s Ameiican ]VDtiera!bgi<^^i 
Journal^' ntenti^ns, that, in the year 18(^, during a' oAi^ereSb^^^ 
cal tour throiigh the Ardennes, he found, near Bitburg, a iiiJSfi 
<^.i]pn, about 3400 lb. weight, wbkh, be wastpld, formeily lay 
on the iop of a n^ghbguriBg hill, but had been ndled down td ^ 
ita pre^nt place. He found it nearly pyre iron^ wlth'a>sm2^ii 
p?opoirtio& of nickel, and con^deted |t as of n^teme oit^n. ' Itff^ 
1817, M. Semonis, a mine-officer, exat^ined the mass^ aBdn^ 
ported that it vras artificial. Chladni, in 18199 arranged it vnA 
his pi;oble|xiatical meteoric irons. . In 182), Chladni puUish^.) 
an extract fi;om Colohel Gibbsjs pc^ojimt in Gilbert^s Aqq^^o 
which excited much att^ntion^ Nogerratb.ascei:tiune^r;l^at|r 
the mass had been disposed of at a small price to an iron^master, 
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M^ hadit lU B UwJ y sRm: g^niilihpiiiMiiilHNMMiuayi i ipaiii^ 

to.bis irquhforge. , Th»«h<d»4|naQt^vftoiDfik^ 

m^ die Imnm^y wMv ^ Vi| ^^N^p^um^iM; ^rimptadl 

iiUf^^tpi^ jifceth^isM^ imil4 HOI* lie iff^dad togeihtBc l^h^ 

i^9i4fwpd.tl^itcMUui}€4>tii<M nM 4iil|^iir> biil^^j^ 

]gj)^qg^ ill Sphfupia, 1911b; ^iidtbfttwbiPh wm feuiKl;.^. 
PiBfWI .«aufb l^ig^ ba^ hmt. QMl mtbr w<«ghMP« 14)QM^ 

aiMigrw«£ otitis' bigbly- intAwnifig au&eMj, ttfibrckd to^StvcMd^ 
thefcJiomigxeiults Silica, Sa46; Magaesb^ 48w4ft^ tM<Safe 
rf Icon 11.19 ; Oxide of MaogflSMsey O.S4$ Alun^, 0.1^ ; :£^ 
96^* Tbeeonipoiiliottk hefeldlejttmeasinoomaiondivtiie 
and erysolite, with thia difference, that the iron is xiatber iiv » 
\af^gff pcqp^r^ th^ 1^ thes^ inmerala,Triaid the, o^de of 
n|j^>[|U)9ljiig.^ It f(4lQwi^Xroin this aqajysis, that €oma(loii( > 
^^W&9fh^^^^^V^ ai^ the a^etecHric ^divin^ gr^ yarieliea (^ the «ame 

.& Metsork iOisoiae^ih Meteoric Irm ofCfhsmbain^ ShUiA 
\tmmm \ ftirmrdinf; tn Stromeyer. ibis divine, which eooui^ 
lihe^ePaUas iccm, in cavities of metoeric iron, oontainfly flitteas, 
SaeS^ I^l^giiesia, 49.68$ Ox^dQle x>f Iron, Il.?Si Qxide of ( 

>4L Mekork iXii^ine of^he MHmic IrmqfGrtmma in Sax^ 
oiiy>bfa..Sto)niey^ found in this mineral SiHdt, 61.8; Magnesa, 
8S«9;OwduleirfIron,9;12; Gbdde of Manganese, 9.81 ;Chdd^ 
of diooflie, «aS ; his during heating, 0.45 ; = 97.9S. 
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b lireHi kiMiririi; is flooded atoortjmiFpcriodsf ; aitd^M^ dneiNite^ifW 
undot^ arNdrfertflises the coudtpy^- Th6( lodibas/thtfi lesive t)^ 
btiis^ itndi«betai£6' themiselFetf toi thebotBdes^ ia wbidbiift&j^tf^trt 
a^to«t,uiitilidriewater6faanreretined. Jiil(bemwlh<^f A]^l|jii]iii^ 
it4)Uip)9eaed^ thai a eiirreiit ef viiad of/aa>extraor€lftiiarjrAa!Wt) 
arid^violenKieV heaped uptbe iiiimebsenia8»<»f water of< t)uAfti^ 
to adistanoeof tai kagaes^ so thikt the /whole ^iHDitryf«!|i&/sillH 
Kit^sed ; and the bed of the met ^reo^ilEuned dfy m •auoh.a jmui^ 
ner/ that it might be » walked o^r wilhr dry feet. < Ttke, ye$a^ 
whidi had foiuidered aod miitk,^ were aUexpoeod f^ti^ apd 
there waefeundyamon^ ^ptberB^ <aD Eo^tisb velsel, which bad 
peindieditil1S6^> Many people dedoend^ visited 

and s]tii^ed<the'^698els^<lius 'bididcj^ ind^mtuniedwithftheif 
pbekbti filied'wkb aii^erand odierfpmoua^aYfJiclb^. wbidivltf^d 
bbea bibried nuR^'lban thirty* yeavs fi» rtbeid^ept ; T>b^.|^i|0T 
menoD, which mi^ be> vegarded flj^one^pftthie grmieflt em¥i<d4Mi$ 
ofitMiure^lasted>thn^ dwjw ; latiheespiraUO&j^^tytbi^Tttte Mm^ 
abated^iand tfael waters HiBtiimed^b>>fiilry_>l^u]^ii;r(p^ll4 
hei.'^BuUBAn^UnixieissA ^y^-.r .wf.- ,y--( ..j r n.'o»c -> -^.riri oiViq j[, 

'••••' .-ixoir i.iu>:clUNJBaAMGYf ., ,- .:• .,.,1 ..:,. !x. 

8. RestnVfdtrti HySttbU of Aiumna.-^Thk cim4ous' mift^ttl 
substance occurs in Vetjr thitl cnists, in ihkpMMh 'cHig^' jfimn^ 
iioii in the bill of Bemoh, a league and a haff *biri' ^Epewiiiy/ 
iti France. It! has a yelloNp^ish-red colour, 4s f^e^ttdiiiijpi»mij^ 
and friable between the fingers. Its constituent pa^sf am><lii 
follows:— Water, 0.875; colouring vi^thhte 'tokttei^, 9.086^ 
Alumina, 0.^95; Lime 0.200; SiBca, 0.QJ8S; Ik)Ss^'«^WO% 
= 1.000. i «;/! 

iiiie^llf^a 
LTiafive ^ 

nhiglt. 'VHi 
hdieHalrti 
t it cohtWif^ 
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selenium. It was found some years since in the St Lawrenoe^ 
mine near Clausthal ; and M. Bauersachs, who, at that time/: 
rega^ed'il^ ardistiiidt species^ termed it Cobokic Ccdena^ under 
lAich' name Professor Hausmami introduced it into jhisj AGbernh 
tog^l TW mineralogi^' description of itrttstgiycnibff Srofe»7 
IdlP^Hliu^mann, ie asibUows& Externally k bearsaoiwiderabl^ 
i^k^blance to fine^ramilar'gaien%- thoughil«cobur isicleaitfr; 
different, barring a cast of blue like molybdena. AoryafeaUme 
feit'areis (\mte distinct, < but, from the minuteness of its crystals, 
it^hasfaithl^'been impMdible toasoertain their pradseformj 
€Mrb)c akid'triimgnular suir&ces were observed ; but whether they 
cdrrespMildF'or not to tiio»e of galena, could not be determined. 
iV'similaft'Teibttrk' applies to its cleavages, of which there appear 
^b be s^^al' it is less hard than gakna, and its density is 
t.69T. Iffcedomes negatively dectrio from frictidi), like galena. 
It-ils' i^kdily^deootnpofied, before the blbwppe^ on charcoal Be* 
Mdids'k:hd tisimi phenomena, arising from the presence of lead, 
th^a'toilDtRr c^ deOayM horsei-radish may be perceived ;' and a red- 
il(dbbl'6#n TnK^er is deposited round the assay on the cool 
piltU of^'tlk chaltoal.' 'S!he ore shines with a dear blue light, 
4All^'fhe 'Uow^pe fiame is playing upcm it It communicates 
a pale blue colour to borax, indicative of a litde cobalt '< Wh^ 
heated by means of a spirit-lamp, in a clear glass-tube, closed 
at one end, the selenium almo^' instantly sublimes, form- 
ipg.ATednng within the tube, at t^he open extremity of which 
ile^^piKHi^r: .odour is very perceptible. On heating the tube to 
r^R^<^[thf^ (peases, the red ring partially disappears, and is 
supcee^led by if»^. white crystalline deposit. This deposit reddens 
li^Unas paper, is deliquescent, and has all the properties of se- 
l€iD&e<tK;id. These characters, which I have myself witnessed on 
^dfmim^.^nt me by Professor Stromeyer, are very distinct 
Nitric acid acts readily upon the ore even in the cold. The 
kpdji^^^st^^ttacked^ the selenium sepai 
^Ofl^^ ; l[)y the aid of the heat these j 
M*^ b^i^ng, generated. The solution, v 
YpsCj^pj^jjrp^ owing to the presence of cc 
(^ft^ ^^P^\t neither sulphuric acid, i 
'^M.ff^S^y.^^ was periormed by the f*ci ^ 

^i^^l^jng plfip pre completely in nitric acid, the oKide of lead was 
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10^ '»ifM^/«iM^i^»M^ 

jM^tflted 1)^ sulphuric add, t;be operntioii being conducted at 
a boiliii^ tetoperature^ to prevent the pecipitation of any sefe^ 
iiiate of lead. The flitefed solution was then eoneeniiated Ij^ 
d^aporation, and seleniuffl thrown down by suIjAate of ammoma 
aifd Siilphurous aeid; The cobalt wais next separated by the 
Bji^ird^iphurfet of amnionia. The proportion, as drawn frbitt 
thf^ vtka.il 6f thtte nearly corresponding analyses, is. 

Lead, . . , 70,98 
CSolfelt, . . . 0.83 

oQlVllUIlD, • • 1^11 

99,9!^ . 

with rejf)ect to the atomic constitutioB; of tlusici^ Professor 
Stix^eyer r^marks^ that 5.^ its constituents are combined precise* 
ly in the proportion of their equivatpqts, and the quantity erf tb^ 
selenium correspppd^.not only to the l|Ba^, ^at al§o to th^e ^cobalt, 
apd,that, therefoi;e,. both metals a^p tp be regarded as in combinfp 
tion with, sejemum. The ^eleniate of' lead,Joo, agreea|.wrth 
the sulphurpt of that rn^tal.in this i:^pect^ that, wJieri. hf>t^:i^ 
cpp^tit;uents. are .oxidised^ the selenic acid and wid^K>f' lead '^^ 
in the precise proportion to form aoeutral sdeniateof l^,^iil^ 
as,th^ pxidafion ,9^ ^^?W ipv^s risp .tp a nei^traC^^ 
lead. ^ The discovery^ qf ^qeh a^jprnponnd is tberfifbre to be ^ 
ticipated whenever a native seleniuret of lead existi?.'' I. lake- 
this opportunity to mention, t' 
which Professor gtromeyer d 

of the I^iipari Isles, of which * 

months since, was found ami " 

ate of ammonia and sulphu ' 

from its brownish yellow colour, gives rise to the suppo^tion 
that the muriate of ammonia at such parts contained iron, A 
superficial examination proved, however; that no iron was jbre. 
s^t^ and this observation led to the detection of the seleniUiii; 
In a letter which I have just received from Professor Sti^onieyfe'^,'' 
he informife me that another ore has been found in the itariili* 
coritaining ' the seleniurets of lead, coppel-, silvtei-, and in&:(fijBtf'* 
with the fexammation of which he is at present occUpied".-i*-ijCi^ 
terJUvhi'Dr Turner. " . t , . ^ ^.rft 

10. S^iljplkU(^MmrB€niafe of Lead.— Our friend, Dr And^iL ' 
son of Leith, some time ago sent to Stromeyer, the distinguish- 
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ed ciheiriist, ispecimeni for analysis, of several varieties of tins' 
mineral, and the Ibllowingis the result of his examination: Car- 
bonate of Lead, 7^.7 ; Sulphate of Lead, ^7.5 ; =± 1 00.6. " '"' * 

11. Native Magnesia^ or Hydrate (^Magnesia, — I)r Ander- 
son also sent, for analysis to Stromeyerj> specimens of thisj^i-- 
neral from Swinaness, in Unst, in Shetland. It forded thi^, 
following constituent parts : Magnesia, 66.67 ; Oxide of Manga-^ 
nese, 1.67 ; Oxidule of Iron, M8 ; Lime^j 0.19 ; Water, 30.39; 
= 100.00. 

12. Magnmt$yfrom Salem m India.^^To Stromeyer we ate 
ako indebted {or the communication of a new analyi^is of thia 
MBend^'spednneDs of which were sefAt to him by Dr Afidersoi)^ 
Ititnotoim^ Carbonic Aoid^ 51 .927 ; Magiiesia, 47.887 ; Ltm^^ 
fta86; OxidttJe of Iron a trace =±: 100.000^ 

1& (Mvinc—^Atx^brditig to fettorfleyer, Ivhb has just pubK3h* 
^^cfM^reiBdhtg ftccoUnt df his ilhettiicai 65tamination of this 
«*feerd, i?t 6tmtkins the follovfiti'g jKirts^: Oiivine^ from the bafeal| 
rfiheVt)g^b^tg,Siliea, 40.09; Magnesia, 56.49; Oxidule of 
Htfti,'«il7=i*0*ld€ of Nickel,; ft37; Oxide of Manganese, 0.90; 
Alttteki^, 0.19 i ==^99.51* OUvJne of Kasalthof,^ in Bofteimajj 
€4)htAiteSWiea,4d.45,^ Magil6sk,S0.67; Oxidule of Iron, 8.07^ 
e*!tdfe'df Nickel, 6.38 ; Oii^ 6f M^gandse, 0.18 ; Aluminiy 
ftl?H^99M ' 
^^^i^/t?/^^oZe^^.— According tc 
i^^Ss^fiil^i^psirtsof this mineral ; 
&Mh\emT6ii, dl^ ; dxide ol 
nfe^^^'b.ltfe'r Alumina, 0.22; = _ . 

n^^'^^^f ^ GEOLOGt. • 

Jj6. J^^oiutionii^.Carbonic Jd^ Gu^Mihe LaJceqfLaachjjan^ 
if^^ro^aficdi^iri(ft of the Eifel^The occurrence of spring 
w|tei^ impregpatod with c^urbonic acid, is not very unccwnmon^l 
but the p^^i^^ept eypjntipn of this gas, from the fissure^ erf"! 
ro^ftiJif. Uas.freq^jpnt. Biscbaf fund Npgg^ath, in Schweigg^ft 
J^i^c^m^tiQ^ a pity, on tjje, gidft q( the lake of Laaph> in whicfe;^ 
they found many dead animals, as birds of differwit>kitinj,s^>^ 
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4fiae Maasfebn c^wbwrMdov^ft^tVaU of feovMla- 

4iam^ iiPhfft qtuamityx^ .evoked g«9. yar^, ^^^t^ ^iffere^t tjflMq. 
^miin-mDitttioti 0C carboaic wud ^s b oaore^riJuDg iQitb^tmi]^ 
ie$aio, EifcL Oa lh«i riglH b«{;ik of the river Kyji^ xmilysf^^fuft 
^Mte «& Birfesbom, thefe is a sipxing named Brud^r<^(%i]i<m 
rVmcaat name fott a boiling spring, and iqpptied< U> iki^ilbi^fiMfs 
'itS' surface is perpetually a^tated, by large air4inbb)^ > ^he 
.agHatroa occasioned by tbe evplution of the gg^ is,fo gg^^ 
ihaA,the noise is heard at the distance of 400 yaids. ^i^4:)ie 
rvidul^ eC-the basin of tbe. spring, numeroi^^dei^Tbir^i^,!^ 
Jnyffidrev'ideiidy killed by the carl^onic acid wlitch lis^fvpi^ 
the surface'of the water. Persons who kneel down tq^-dfudc^iaj,! 
ff the springy are driven bank bj 
th^ water. 'Five hours from Tri< 
Hek^er^tl^ there i» another sprir 
ow^ti^ned^in.fcMixung a ba^ip, gi 
fuud.,eqaiitting a \oud noise. Bisl 
Bi^udeirei&: tjhey hea^d the noij^e, 
.iha^gas^ at a considerable di^no 
.^leir faces to the. surface of the tujc 
4^<it was covered with a li^er^of 
j^iba^!r?i^ that the, ca^bf^nic a^ pra 
the surrounding treei^ or grass,^ a] 
wfiS^P^^ V,fsavi,i(i8 exert a ^esti 

plants of that district . jOn ei^^ijty^g the ,basi^^ ^ r^ ^-S^o'SS^ 
was collected, shewing that it was rain not spring water ; out 
the carbonic acid continued, tQ i?s^ tiirough the fissures of the 
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$mri^$(} ^ 4Ktn^ ')pei«fiftii«iit exbfl^rtiont osc06r ki x>tbM qtuvtas. 
illi4kr^f^eit* flU^MKif la^a, irhkh* extends A^MyKOlmnnit to 
4k)jmUir Aif^rgn^^lSiefe«re4Aany^^ ^Saveim^ of^nrlikfa 

1^6 mdge^ eeddbrated- we tbe ^tfetreB of Men^y.' Imtmmyfjit 
4Blei^ llie fiflClDe phdnoi^i^m ^ctiit aa idtfae^G^Mto del' CMie,:#| 
Maffl^. fflWiUM^ fcaVe^oi^eur in VdeiEiriic Mils iivtlie Viviami^ 
«tid4t ib^prdbaUe, 'thttt tbe^ ir respn^ble gii^^ ^bioli^oclcQria 
|]ke«itfr^of 'H^Eiar, hear Newsohl in Hungffiry, ai^eof thcf aaim 
gendfiil niitftr^. ^ :. • . i 

Its. Brown StmcUitkii^on'<>ref(mfii around €a^ Pipiuu 
•-'-ClQi examining ^ set of cai^t-iroif pipes; which Aa^lain ftrsoifib 
jre^ in the line of oiie of tfie streets m the NewTownof 'BdJft* 
BuirgS; Ve wei^e surprised to' find the 'saildln Svhidi thef had hewi 
ttfd,' i^fere in dbotact \vith the fripes; Very compact and'bmwn 
Jtt'iiil{WK' ' bri.ferekkttg'sbttieofthe mapsses;T<fef(ttmd't^ 
laectiS'g'yiatter to be brown iron-ore, and in c$^ffer Af die ctsm^ 
ftiitii^' sinS, this brown iron-ore exhibiting that paHictdar lustiv 



ffiri^ to adamantine, arid Ae reriiform shape'wilh Hie 
^ano&^ed slirfacebf brown hematitfe. /^ Here, then,*^ehaVe wi 
i^ilta&Ce 65r the formation by the action'ofpfereolatirig* water on 
tfie irak ^ ihe pipes, of an ore of iron which some obserview ar- 
range mtK the igneous mineral formations^ ' * ' 
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^BhedriWe kaak Mlatidn to tfie eitptbgpuuui <i<<<^yifl6te^ 
ffillk fi^^tktlsi itiid phosphate df liate to'fli^'lMMtj^ gmtHth^lSPtde 

i!fiWHh6^aM\ya^Mii>ti», in ptopbrtib^i^ t^ ^iji^Si^iafi^fliilr 
^r^nilat- (fru«ttceoii^ textiinre; Wd ^ph>acfa' nl^'ik^'ttfiM^ 
•^'e teleriiln^tttMma or^ dartilagihous; althiougfa lhie8elktt^liic9icbU. 
'tiOi ataoMetmi qtmiitity VHP d^ salU ^ Tibik' ^eVt^'dlfifi- 
^^JiM^t^fWiMefibhetai^it is «via«tat ^ thvf taAjm^ imUmk 

WHAmA VttiMttak is fobid 6h' die Itt^k <tf diiM^t ev<li^<^i^ 
%y^^be^lti^'fF^i'4^h>a(tctf>, lit tlife fiMb'of 1^<^Hflft 
^«dS)^ifl^Kde^rrou^«rtiist8. Iti tdttid l^^aialy<''dedlteied>fleBi 
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bounding out of the water^.,Jfey>tig§fl#|ai^^^fle§§§|!mft«i 
tbe subject, we had several times recourse to experiment, and it was 
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106 / JSek!n$^^\int^iiffeHee^->^ZMcg^. ^ 

Nt«iild>iwquireitcK«be(«v«tt a»<i^ted«u lULtbG^riidvMi^fiorMul^^ 
^'^■^^^r^^^^^-'l^tr^nrTT'thr'f ntftTrrWtriiitf itp]pnwr Mfcini f if iiiigiBj 

Ml^ t^yml^ ^4l9d ^tememb^r «. I3^lll«^^cW<>e^v (b«re^,v||ritfe.^^erf^ of 

li»$iiMte €9»apam<m^ B^Sim^txa^ hie^ ^eaji^riiob ^^^n^ l^SE^W? 
flwntiW atOi^penne ; for, b«tl»uigf^wprwl^%in.'WlfxpRft|^^ 
Ibon^^he was cfttriedoff, and devcHired I^y>tbipfi»>m^#fst«rii4 ;.Jpi|^ 
:ftefollawil!g.chy Us iimbs^ere fouad spajttei^ i^q the,)^dk. 
We imagioe their sense ef smell to . be very tbighly ^^v^tcpei^ 
'Shk ddicacy, however^ doe9 iiot lead them ,tp -folkiw.^tiip^ ^i 
wych there are sick people, as the saUors albs^* '^'^y-^yj?r 
-sf^pearbad 11^ cahns; luiid^'hc^eyerUtUe'the ^£^WiarQ;4^^M^ 
ai'e^dDOo left behind* Ji wooid be a vai^te «f retime, t9i<a^se.i|^ 
Uie poeriKtaoi oonaacted ipvatbithe sfA^J:^pf i^rj^^^. ^f^i>s^ 
fkring people still bavei^iebriimigjwMtilOti. fillip. ^i|^* ^{op^ 9flf^ 
i!i^l9us aceoupts which the ^rst ©ayigatDr? \g9^f pf , eve^ t^ng 
that struck t|^eir attention in dbtant coun^e6.^--(2f^ ondGfi^ 
'imdrdi m ArmaJ^deB^ Se. NaL^for Dec. 18?4^ !^ J^j^^ 

' 19. DurabiUty of Humo^ Hair. — M.- Pi9tet of ,^ep^y^J[jt,^- 
Ty iiistiti^ifed a compari^n between i^ec^nt ih|in9a{iJ^Bir9»i ^^ 
thatirom a mUmmy brought from T^nwriffe, with refi^i^^ce^^p 
thfe coh$tancy of those properties which reader h^ur^ippp^^.t 
a» a hygrdmetric sijihstance. For this purposjB, |hygfpjjji^t,ep 
ooastructed aocbrding to the principles of S^vls^^^e|;:^^fe,^^^l|^ 
dne "with a fresh hair, the other from the niunjroyj,. "[fjjif^je^ij^ 
dt the eJKperiinen^s Ivere, that the hygrometnc rXi9aii^_,c^^^jbp 
Guadche hair is senribly. the same as that of re^nt )iair* -^,j^.,^j. 
20. Fossil and Live Shells of the same species differ ^ (mmi^^ 
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Scientific ffiiiiiig0HGe^'<'0>^Cp'mfmka^ ]0T 

iSa^SMB'UMatl^ from eteh ^tber, biit in ^the^e dMbrent 
HWaKtl«i^^1ft^'^sp«5?ds ftre'tiot gtoapfA wiifhthe *tt!ie'«set'rf 
^|)MiE*s:^ -It^ % tfto a maMH^ of db^et^Uoi^, that fbOAl' die^ 
^^i(h^ 'same ijiecies are more and '«iore numerous fei difli^ 
VfeA^basSiiJ of 't3ie same <?iti bf fortnatiow, ^tfee neaver iMkk 
'flacMn tiie to «»6h dthc^. -In illustration of this' latter- fitiot, 
IBisttrbAi'infbrtttstiai that, oPth^ ^0 species which hefonnd pn 
Iflie Vhfi^^ oT^b^fdeatlx, >b€it ^ occtir in 'the depots of Italj^ 
1!KrahHiM iif 4P)li4«;, ei%'tlfe'^riij^ Im^iM^oe Ef^iniid, aifd 
^m «^4* tlie^ feateJiii if ' Vi^ftW in ' AtisiWa. ' ' V' - .{ ' • . -> 

^^«i.^iSfr^ai&r i\yh9taficj) vf tMrdttkt and associQ^oh in'^ffte 
^<]f^^ ^etifkms'iii Old than in NMId JBd<fto.-i-Th^ 'fiissiP «it 
ganic remains, iri ancient' depots dr f(frraaki6ns, exhJMtnfdffe 
-'SiAi^SaSiSif i& their dikracters, and iit tlKfir dssodiadons ^in tKBTe^- 
^ Ibfe^i^, ^^ ^hdn at great distances ftdm each bther, ihanls 
^hi^iV^'hS tlie'i&ore tiiode^n fbrmations.- Thus^ the aamesfMeeilit 
W tKHBite^^kild i<Ahout! aii^^ variety in form, &d.' is fbund^kihe 
^R^lll»l^fenieWon<r'of 'Pratic*, England, Nortfi-Ameitta^ Hk 
^felB&r^ilfl'^bi^m6 ifem'ains, M4th absolutely tlife^samfe dbiwao. 
^^ti$^ in'.th^^tttoiStJon' «date of Wales^ WorAwnberiafl^ 
l&etffef,^'tfotenten; Ai-deimes, HtiMsrucfe, Hark/ Marfci^OoL 
lumbia,"*^^Nfe#-Ydrk, Pfenhlsj^Ania; Ekke Orf^ida, ii^ "NiiptM 
^^iftef«5»/ /-■•.■■ ...... I . , , V '../ 

9m£8 'jA\ Jii!: ,i; .- ... 
» ,^ ( COMI 
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of these glands with the bili«ry:^sted, « I^'CIiIk^ co^^ 



the small pyloric ca3ca,^ at/ ptuper. pancceajB, of osseous fishes, 

Sevei^Bp^^iniim gf^ tJ^^D«?3^.^^,were>J^^ 
iyemeriai|.^§^9^^, (See Proceedings of that ggg^y, ^|?ra, 
p. 188.), shfiwkigf the connectioi^ of this paniaeea^ appendix 
with the 8^^fi^:^nd Ijyer. 

n ' , CHEMISTBY. , ^' 

^':n !o '/u<i.j'j oi I V ;; , ,.:. 1, ,- . - i' X'.,. .; '.-.. ^--..j 50820713 
86. /(iKn^.igl^!^^^ 

after the disbovery of |ddine, Messi^ Gaultier de, j^apbry 

and Colin pointed ou|t ^^torch as the most sensible ,^ci|)?^ i^ 

aj^nts that m^fest ^S)e3dstence. It is in fact suffici0ftlbte>|>our 

an aqueous solution <6f^ this vegetable substance into di^lKiuid 

supposed to contain iodine, to produce immediately a btS^^our, 
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Bri9iifi«D0lfa«tai}lMidiiiidied tad Irfstaoeoii^f twcbifei thg-aaiiiriii 
cife Aft s^iDt^ J'^^^ 11Sam^i(Mfm$r Sid^^iMmdbSdlg^Q^ 

ciiiif^*ttil|ije 1via0iQfrflal^citkt»f«diby ibeMcdilffflraiirm^i: < flBufe 

mrakiODSupiliisftirtbAt it Miia tiie>rtftte of %dripd«(e.!r-v^(0liailA 
4f^£aMB»dh^a'%#.>JVrrr>iae6.-.f wh ■,:;-/ ::x. ^ ,?ns b 

bnf^ .Oi5,>l^ ^fit 'to ^fV .'<•)! tr- ( ', ( - :... -t,,.. -;•. .^^ ;.-; Tr,' -11- '>M ^-s oj(j 



This^ taking the surface of Ireland at 18,700 Irish square miles. 




, . 4_ , ^ , , ,^^> to fgi English Square nmfe 

biupir«*b oin o'.T... •:■.!.. . . :»- - -'5-- - -:!iW;| -..-7:* . .ocr,pr> nn 

Confederated States of German j, . Ill 
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Thus Ireland is three times as populous ds Sbotlaiid, one aAd a^ 
half as populous as France, and twice as populous as Grennany* 
But the dennty of the popolaitod of Irdtndldoes ndl 'So nmdir 
exceed that of England a& has been siippo8#d« lA B-elMid^ ^ht 
people are more dispersed. In Bngfamd nuii^cimfdtB ittl<l jjiger 
, towns and a&ks. The detisitjr t»f nhe Itlih poptda^tonisf^httiU 
est in the i:;ount ries of Armagh' and JIonaghiftL In the fonhelv 
tiiei^ 2tt^ 480 in an ^English sqii^ miie, in'therbHer'hottevifait 
le^ 'This 18, however, ek<;eeded bj^ the pd^atiott of liineashbi^^ 
whieb, inchidin^ the great towns of Liverpool tiiid^MaBciiejAelv 
founts to 600 to' eyei^y square mile, and exehtdingiidiese.te 
about 490. In examining the re'tuma of the pe^poiatMili'tif"* 
country, it has been considered that an estimate may be fbrmeid 
of the rate at which the population is actually increasing, fay the 
proportion of the number undet 16 years of agj^, td tHi iHidb 
population.' In A toutitry whei*e the" numbers are neaHy iiUu 
tibnary^ about one-f6urth ^e beloW that age; ^ In- the Ufiftteii 
States of America, nearly on^half are* below Iff, and hf Il^dliild 
about two-fifths.' ' The diffei^eilt prbvmces 6f^Ii^ktt*63aSftJ^^ili 
this respect, a different proifioRiop. ' " * w : ; i-u .,, 

dt a milTion of persoil^, there are under* 15 yetob of a^, '^ - < * 

' ~ 11 in Mmister, ' ' ' ." * ' ' .' - 4®f,9t5 

Jl ; ' :— ^ — ^InCrtiflaiighV" ^ .» • • • •-. ;- ^ 4Sil^ 

— . f , f( ,i ' . ; -. .ii . ) ; « . . .jpLeinrtor, - '...'.:.,; :>If^^frH? 

......_.......-. '- — in United States of America, - 488^908 

. r in Sweden, - . S4ej0<5 

'^ < • In parts of Switzerland^ , ^ « , tWfil^ 

Hence it appears, that Munster and' Gonnaught have beeo miM 
"' /en approaches the rate tf the 

proportion of niales to faiialiii is 
^males. In England theisat^ 
jmales ; whfle, in ScotlftihS^,^ tot 
emales. ' '*Hils'lsr a'remjglrkabte 
a for. Bui it may te bb^er<^, 
i is i-alher greatei*, ' afs'^^n'lis 
Dublin, the malei^ lite tt ptb- 
115 ♦. 

*- ^ — ' ■ • ' '■ ' — ^^-^— ' — 1 ■ ' , . • i . " 

* This notice is extracted from an intizesting memoir on the population of Ire- 
land, in *' The Dublin Pliilosophical Journal,**— a work just published, which 
^promises to do honour lo the literature and science of Ireland, 
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,-r : ;iV , HISTOIiy. 

,huWn JBfHf^ J^lacei^ the, Invefttor. 
c.ntir^'W^fh we tfke in whatever relai 
^9«M>]ilUy esejit9» a wi«|i to know whei 
. |m|^ c^^ife«c^^9tqnf die t^elebratdd Iqi 
^pofi^ted. It is. said, in the account ^ 
:'w&hfthi& Earl of Buchan and Di 
ipeii m the Cathedral Church of St 
^^ha.^a^t Hcie of its northern entrai 
^waa^iN stone tablet on. the wall (on th< 
4ntiinatuig that the burial place of 
rj^a^^«^<; Probably thisi ha9 been. 
^ ^sS^l^ad^ whon in his Dbtory 
Mfti^ ^ipf^i and who may have supp 
^lios.ffjWbrated vaa^ must, have beec 
I |liqial-pl«ice» although th^re be no visi 
mf((m^y^,fi^QQasp. There ia reason, 
,^fjy49^>^9t^uteniexit i^^im^ and th 
in the Church, or burying-ground 
Church of 3t JCuthbert^Sy or, iv9 it 19 c 
i^^lffch ; for, in a Treatise on Trigon 
^Sooteh Mathematician, James Hume 
^'Ap^ 1635, and printed in the fdlow 
^)!ne 'following curious passage : ^^ L'^inuenteur (de Logarithmes) 



s-Etone ^wns removed whem the row ^ honmty calleiLtlie^ldiekaifetNiillt 

' wiJ'iyKeii- Ao^W; Tt is now witHrttKe etmrdH. ^ . : t < H r * 

"" VoL; xiii. NO 25. JULY" resS. ' ' ^ ^ ^ — ^ : ,. ^. .{ n;.? 
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pece de logaryme, luy laissa ceste charge pour les faire apres sa 
mort^t ce qu'il fit comme on les voit aiaiourd'^huy par toutes les 
boutiques de Libraires : II raouriit Pan 1616. et fut enterr^ 
hors la porte Occidentale dTEdinbourg, dans I'Eglise de Sairict 
Cudbert."— Nothing can be mo^e distinct than this plain state- 
ment of facts; so that, when we con&ider liow near the period 
in which Hume's book appeared was, to the time when Napier 
4ied, and that he probably had good means of knowing every 
thing remarkable about tliis illustrious man, we are led to be- 
lieve that his account is correct, and that Napier was buried 
" without the West Port of Edinburgh, in the Church of St^. 
Cuthbert's.'' 

KEW PUBLIC ATIOiJS. 

9Q. Mohs" System of MineraJogg^ translate from the Ger^ 
man by Mr Haidmger. — The mineralogical system of Mohs, 
SO well known to the British public, by the writings of the Pro- 
fessor of Natural History in Edinburgh, is here given with all 
its highly interesting and important details and explanations. 
Mr Haidlnger, one of the most acute of Professor Mohs's pu- 
pils, and eminently distinguished in mineralogy and physical 
science, has done ample justice to the Minemlogy of the illustri- 
ous successor of Werner. 

30: Buchanan's Illustrations of Acoustic Surgery. — We have 
read this interesting work with much pleasure and satisfaction,, 
and feel confident that it will add to the deserved reputation of 
the author, as an accurate observer and judicious practitioner. 

31. An attempt to establish the first principles of Che^ 
mistry by experiments ; by Dr Thomson^ Professor of Che^ 
mistry in the University cf Gla?gow*^^This we consider as one 
of the most striking, and important chemical works which has 
appe?ired for some years. It places a most fascinating science 
on an infinitely more stable and philosophical basis, than could 
have been anticipated, from what was known of it previously to 
its appearance. Dr Thomson, by the interesting investigations 
here communicated to the world, has acquired fresh laurels, and 
created an important epoch in the history of phibsophical che* 
mistry. 
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Abt. XXyilL^List of Patents granted mScotland/romlih 
March to iSih May 18&& 

13. A O GteoEce Augustus Lamb of Bye, county of Sussex, 
Doctor of Divinity, for " a new com|K)sition of malt and hops.** 
Sealed at Edinburgh 11th March 1SS5. 

14. To John Maccurdy of New-York, United States of 
America, but now of Duke Street, Adelphi, county of Middle- 
sex, gentleman, for " an improved method of generating steam.^ 
Sealed at Edinburgh 11th March 1825. 

16. To Patrick Mackay and Tho&ias Cunkinguam, hat- 
manufacturers in Edinburgh, for ^^ a new method or methods of 
making or manufacturing hats, bonnets and caps.*" Sealed at 
Edinburgh ISth March 18^5. 

16. To James Hanmer, baker, of the Island of Antigua, 
now residing in St Martinis Lane, county of Middlesex, gentle- 
man, for *^ improvements in the art of dyeing and calico-printing, 
by the use and application of a certtun vegetable material, or 
certain vegetable materials.*^ Sealed at Edinburgh 25th March 
1826. 

17. To Samuel Brown of Saville Bow, Burlington Street, 
Middlesex, Commander in the Royal Navy, for ^^ an apparatus 
for giving motion to vessels employed in inland navigation.*" 
Sealed at Edinburgh 25th March 1825. 

18. To Richard Roberts of Manchester, county of Lancas- 
ter, civil engineer, for " an improvement, or certain improvements 
of, in, or applicable to the Mule Billy Jenny Stretching-frame, 
or any other machine or machines, however designated or named, 
used in spinning cotton, wool, or other fibrous substances, and 
in which either the spindles recede from, and approach the rol- 
lers, or other deliverers of the said fibrous substances, or in which 
such rollers or deliverers recede from and approach the spindles." 
Sealed at Edinburgh 5th April 1825. 

19. To Francis Melville of Argyle Street, Glasgow, piano- 
forte maker, for " an improved method of securing that descrip- 
tion of small piano-fortes commonly called Square Piano-Fortes, 
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from the injuries to which they are liable from the tension of the 
«trings.^ Sealed at Edinburgh 5lh April 1825. 

20. To William Halley of Holland Street, Blackfriar's 
Road, county of Surrey, iron-founder and blowing-machine 
maker, fcHr ^^ certain improvements in the construction of forges, 
and on bellows, or apparatus to be used therewith, or separate.** 
Sealed at Edinburgh 18th April 1885. 

21. To Ross CofiBETT of Glasgow, merchant, for ** a new step 
or steps, to ascend or descend from coaches ^lid other carriag^.^ 
Sealed at Edinburgh 13th April 1825. 

22. To JoH^f Thin of Edinburgh, builder, for " a new me^ 
thod of constructing a roasting-jack.*" Sealed at Edinburgh 27tli 
April 1825. 

28. To William Gbimblk of Cow Cross. Street, county of 
Middlesex, gentleman, for <^ certain improvements m the con- 
^ruction of apparatus for distilling spiritous liquors.^ Sealed at 
Edinburgh 8d May 1825. 

24. To Edwabd Gabseed of Leeds, county of York, yam- 
spinner, for ^^ certain improvements m a machine or madiuiefy 
for hackling, comlnng, or dressing flax, hemp, and other filHm» 
material.'' Sealed at Edinburgh 18th May 1825. - 

95, To Chaeles Macfntosh of Crosdbadcet, coooty of ^ L«r 
nark, Esq. for *^ a new process for making steel.'' Smitd.^ 
Edinburgh 17th May 1826. 

26. To Cornelius Whitehouse of Wednesbury,- coonty 
of Stafford, whitesmith, for " certidn improvements in mannfiio- 
turing tubes for gas and other purposes." Sealed at Edinburgh 
25th May 1825. 



P. NciU, Printer, 



Digitized by 



Google 



Mt 



THE 



EDINBURGH 
PHILOSOPHICAL JOURNAL. 



Art. I.-^GenercU Reflections on various important subjects in 
Mineralogy, By Frederick Mohs, Esq., Pfofessor of Mi- 
neralogy at Freyberg, Fdlow of the Roytd S^idety of Ediff. 
bui^, — of the Wernerian Naitural History Society^ Jte, 
Communicated by the Author* 

jL^'ire inquire into the origte of the science generally desij^ 
ntfted by the name of Natural History, we &id tiiat it consists 
of an i^regate <^ inibnnation, derived, by observation and ex- 
pssuneot, fiom sevend of the natural bodie9 which surround u% 
tbfcoi^^at ftrst> it iviuknot, and Qt^yuld not,, b^ive been t))e i% 
te^tioa t» unke the vattous. resi^ iitto^a sci«nc«, The obseiw 
veAofm vmSk at first 'chie% regarded the moi^ of livings, the 
ag^tbe.fitatioutji^or plac^ of abode, of animals a^d plants, b\x% 
emyifflly tbeii; i^|ulness, or obn9xiou3ne3& to man : even min^ 
nds^ ^diieh^ at tiaiit early s^e of mformatiofi, CKHild sirafoely 
possess Miy ftrrther interest, were taken into eonsideratim,* with 
respect to this latter circumstance. 

The niXHle by which the information, thus collected, could b^ 
490QUBiinieated Id others, was. that of naaraiion ; and^ as B^istm^ 
is t^ weri^ commonly used Ibr designating whatev^ is oorai. 
prised in a narration, this aggregate of information received the 
name of Natural History y or the History of Natural Produc- 
tionav ft name whiqh wa« afterw^(k transferred tp a scienoe i^ 
tbgeitfwp e^erani Arom any thing that ocmld pn^perly be calle4 
History. 

VOL. XIII. NO. 26. OCTOBER 1826. ^ , 
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It will readily be conceived, that the knowledge derived from 
the observation of natural objects must i^ieedily have been ex- 
tended, as it was in immediate connection with the wants of the 
human race. But, with its extension, several obstacles to Uie 
facility of its application were also introduced. « It had been as- 
certained, that certain animals, certain plants, certmn minerals> 
possessed certain properties, and could be advantageously j^ip- 
ployed for various purposes ; but the want of a method render- 
ed it impossible to select them from the general mass; andt no 
doubt, the whole compass of the observations and es^pevii^ent^, 
alluded to above, would have been lost, or rendered useless^ had 
no measures been taken to prevent this deplorable result* Na- 
tural bodies, and of these the ones especially which were. most 
useful or remarkable, and therefore most generally known,. wicre 
then deacnbed, in order that they might be recognised, .by con- 
ndering their properties; and thus, what had previously.bee&' a 
mere narration, was now, in part at least, transformed into a de- 
scription of natural productions, or Naiurcd Description *» < 

When, afterwards, natural productions were investiglttody tot 
merely on account of their utility, when it was rather tlwingre&t 
variety, and admirable arrangement, that excited the ipcsveiUng 

' • ' '■ " . M m { \ \\ I ) , 1 - 

* If it be true, that description, when employed aboi^ eve^ts^j cofi^^t^tes 
History, then, certainly, the usual acceptation of the appellation,. Katu^al His. 
tory, is erroneous. That relation, which aspires to the dignity of History, must 
embrace not only an exact and full description of the object, or tiling^ ^k^t^ of, 
bt^t also ascertain the relative time, as well as manner, of its productibkv;' land the 
change and alteration, if any, it has undergone, in arriving at iU^sn^tf^X slate. 
Natural History, therefore, comprehends two distinct branches,, the pne^pf)^|^^us 
acquainted with natural objects, as they are presented by natnre, fiirnishing us 
with sufficient data, and easily applicable criteria, to distinguish thenr from each 
other; and this is Natural Description. The other bi^nch, Nattri«l "rtfe^oiyj^yro- 
perly so called, consists in the investigation of the ancient and originti'iaut&iff ba- 
tvral otgectSt and the successive changes and alteration^ t^ey haye^ junf^f^j^.-.till 
the present time. Thus, in Botany and Zoology, the questioi^s^ ,^^l^ ^ ^|9}^^ 
and plants originally created as we at present find them, or have tiiey,'by degrees, 
assumed the specific forms they now possess ? Have certain ' s|^i^s TO^o&Jeiex- 
tioct ? In what order, and whither have they migrated ? What :4hJiMgirWi|jcli- 
mate pcoduced P In Jdiaeraiogy, aft what period, daring thf foTfmi%W9ff<>fi earth, 
and under what circumstances^ has a peculiar speoies of mineral piep, prpducfd ? 
Has it remained unaltered, or has it undergone changes ^— All these questions are 
of historical import, and belong to this department. ^./ame«oii*« Mineirali^y Itt 
edit vol. L p. 9. , 
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taste for the study of nature, the number of descriptions, like 
the number of observations formerly collected, became greatly 
increased, and the descriptions themselves complicated, and lit- 
tle calculated to serve for the distinction of the objects described, 
as the difficulty of finding differences was increased with the 
number of descriptions. It was then almost as difficult to find 
out an object in nature, with their assistance, as without it; and 
it became necessary to resort to a new plan, in order to remedy 
this evil, lest the existing information should become stationary, 
or, perhaps, even be entirely lost. 

The means resorted to was to introduce a ^ci^n/7/?c process, 
however imperfect it may at first have been, to produce general 
ideas, and to comprehend, within them, the subjects occurring 
in nature. Natural bodies were brought into certain divisions, 
each of which was provided with one, or a few, particular charac- 
teristic marks, to facilitate distinction ; in like manner, the single 
characteristic marks, in the descriptions, were rendered distinct 
from the r^st, and a kind of systematic arrangement introduced;^ 
through which it became possible to give the description . of a 
giyenidbject^ or to recognise the object of a given description. ^ 
. It is 1^ logical part of this process that renders it scie^tifip ; 
yet this is not sufiicient to become the foundation of the science 
itself ; it only contains the rules, according to which a science 
must be constructed. Already, from the first appearance of a 
scientific iijpde of procedure, and, still more, as it became de- 
veloped^ bad narration become succedaneous, and was left over 
to the application to nature of the sciences then forming, al- 
diough the views which were obtained of the subject, had not 
yet acquired their necessary clearness *. It would have been a 
most fpTftijUHite circumstance, had a change been introduced jn 
the name, at the same time, when this change in the subject ^.fs 
effiscted ; for, to this very day, an opinion too generally prevails, 
tliak Natural History should be History^ the more peculiar ob- 
J^it.JW .^W^i i^i ^? i^arrate facts that have happened in |:he jpro- 
gjtts^^of time.. > 

If ^ adopt opinions of this nature, we must unavoidably «on- 

$ider, as belon^ng to Natural History, much that is foreign to 

^ tKat, sci^ce^an'^ if we proceed consistently, we shall find the 

• The meaning of this sentence is not quite obvious«-^Ei>iT. 
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varioiB kinds of knowledge acquired uniting in 6tie great hfAf • 
so that, fijiould a distinction of several sciences be jet uitro^uc^d^ 
tbeir distinction must depend upaQ the bodies or subje^-^; 
which the sciences refer. The distinction of sciences, howf^ep;^ 
according to their subjects, cannot be admitted ;. for it ia^^UNt^ 
ilgainst the very idea of a science, as may easily be sber^n |^ 
an example. If we subject a plant, or a part of a i^mtf \Oii^ 
ttieal ainalysis, the result obtained is a (^wmicci one ; and nt^ opu)^ 
would think of denying, that die informatiiHi denved from-dli^ 
result bek>ngs to Chemistry, although it refers t<^ a plants .T^ 
same also is the case if we analyse af mmeisal : the knowledge 
obtained bdongs to Chemistry, although it refers to mx object 
different from those which enter into the constitution of "tbait 
science. Hence it appears, that it is not the subject cf : wMc^^ 
We possess knowledge, but the kind ox quality of tbiii ktiowjedge 
itdelf, that makes it part of any particular seienee, aljtbough it 
nilry refer to objects the most different, as is iJie case wiitb Ch^h 
Khstry, which comprehends information rdating". to sdiilrml^^ 
{dat^s, and minerals. Should the eheknigal kniofwledgie fi'f^d^i^^^ 
and' minerals be included witjiitat the Umits of Botany iaildi2^mN 
ndogy, th«idther Botany and Mineralogy, and, lik^ttbef|b,»^erg^ 
department of Natural History, would cease t([>. be.#t({^|^rti^fiitell 
scnenee, and would coalesce with clmmistity, or cbffllistsji^l^Hii^' 
bte^ its independence, and (orm part 6f Natural His^ryi^tt;^^ 
^nre equally averse from admitting leither of thesef ^allermtii^es^ 
1^ least in so far as respects the min^al kittgdooy; fWifiA^t??^ 
seems as little reason for the one side of the qu)sstioti at.fof AH^ 
dther. ■ *■ - ;;jf(. ti.f 

If Natural*History, therefore, form a particular scienoe, dift! 
^ftrfent from History, from Chemistry, and from eteryi<)tl^p^ 
adehoe, it must contain a certain kind of infornlation^iwhiak 
caimot be refen^d to those sciences, on acc6tot of itsnot ^I59)?^ 
isg^with any of their respective characters. In <>l-der,t0i^5flsihr 
tfl&n the kind of information contained in Natural IS^^x^y tet-t^s 
take away' from it everything belongiiTg td other $ciedj^s^^; 
tlUKt nothing nmyrethain'but what is peculiar, ajad ftbat O^n^ 
Be referred to any other d^artment of know:le^ge/ ^ ^Iftn^tApHJI: 
i«maini^ then there is oo Natural Hidtdry^ boeauses ) t|« y^^^\ 
ma89 of iqformaticHi has beeoi distributed tMi^M^er t^ appn^poriatQ 
heads. But this does not take place. The information which 
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, aft^dl4bat 16 foreign to Natural History )ias been sub^ 
tM6ted, is erioiUated to collect the productions of nature mthtB 
a circle of general ideas, more comprehensive than those obtain' 
ad by immediate inqpec^n or observation ; these ideas being 
wtHfamA for discovering the objects in nature, fw distinguish- 
ktg and naming them, and for arriving at a dear perception oi 
tlMfir' nature, although they i^oul4 not have come unda* oar 
aetuai observation. Natural Histmy, tha^efore, contains the 
wiiole compass of that information which renders it possible ta 
ap{fly to natund bodies what is taught in other sciences. Its 
pt&vmce is to determine the objects treated of in other scieneea; 
and in this respect it may be said not to teach any thing of tbem 
itself. 

It might be supposed^ that a science which does not teai^ 
any dung of the objects on which it is founded, could be of m 
valua, and is unwmlh}' <^ cultivation. There is little difficultly 
in reftftkig such an ojnnion, although it is as general as it is ill*, 
founded ; and this even without reference to the most important 
psar^ lof Nalwal Histoty^ die philosc^hical conoderation of its w$^ 
Mft^ 4uid tulity, ids regularity and consistem^ with itself. Tfaa 
Iipoikdei^tof natural productions wbich is ^rived throoghtbe 
iifeatiii^6f|)tha' 'sciences, loses its applicability, and consequao^y 
itiL^ttdj if Natural History has not previously taught us todk** 
liB^uislv fiMi^aU others tliose bodies to which they refer^ that 
irtO'Sliy';4odetehnine diem according to its own peculiar nie^ 
dscfi ^land > ruks. JPor, although a person may possess knowkdga 
^k liiin^aiv''yetif he cannot indicate with certainty the parties 
lar species of which he possesses this knowledge, he has gained 
J^k ftnore ^dmi if he were ignorant of it altogether. In this 
tfae p fa ct^ full jusdce has always been done to the efforts of ^tbte 
^oblbgist and botanist. The mineralogist alone has be^ ksg 
«qtfltflb)y' treated, akbough he is placed exactly in the ^same cir«. 
jcUmstaneee^ Two reasons may even be found, which might serve 
in sdine 1&€fastir6*to justify, or, at least, to excuse this proceoi^ 
i»gf'"^Sht*6r9t/i^ thki Natural History itself was not known ; ia 
Aat^^^dwk ^esdst j^ all ; for, vvfiat had hitherto borne the name 
0t'9iRnMtogyyh ^not «iily perfectly different from the naturid. 
Ustoiy el' the mineral kingdom^ but ci^ippt even be said to be 
a sdaoce at all, beca^ise it does not possess those prc^rtie^ 
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wbich^are essential to every science. The secotid teason «>• th«t 
eheirtisti^ Vas imagined to be sufficient for all those pm^pOttrf^ 
whidh it is the peculiar duty of Natural History to iperfbrW.^^ 

Without entering here upon any discu^ion regarding the^iti^ 
proptiety of this latter reason, it will be etiough to observe, 4htt» 
ejtpetfence itself has already shewn its insufficiency. Cto^mcisUr 
have not yet succeeded in determitiing the species In Minerttlogy 
by chemical means alone, which, nevertheless, is the cmdHw 
rnie qua non : nay, the accuracy or inc^rrectni^ ss df such -a de^ 
termination cannot be properly judged of, but'by ccmpur^g^Hk 
results of chemical analysis with the sped£s idreadtf d^&mUud^ 
according to the principles of Natural History ; for, from smdi 
a comparison we find, that some of the bodies extracted am 
mechanically blended with the normal composiricrti, tkait oli>et« 
are accidental, others isomorphous, and so on. E'?tperiefite'1ias 
long ago demonstrated, that these consideraticms must not be 
slighted in determining the chemical species, otherwise •weshonid 
find ourselves involved in all kinds of contradictions;. If, tteiift. 
fore, this matter should ever conrte ib h6 settled iti ©henristryy mp 
has abeady been effected in Natural History, it €oukl"Oiiilyjbap&. 
pen through the assistance of, or by comparisAw widi^i ihe Jtb- 
sults of the Natural History determination. ' j' J ^v- il> 

But, even supposing that the ch'emicrf det^rftmwaii^Wiof tifc 
species, and that obtained by the processes of Nattiwd fiistov]^ 
should entirely coincide, and that it were practicable to tofinfttfae 
one from the other with perfect security, so that th« spa^ittSfin 
Natural History might be exactly replaced by the'speeibsinrflho- 
mistry ; yet the latter science could not beeftii^oyei'iiiitheplaiaB 
of the former, for determining the objects of its owri inqmmS) 
and of those of other sciences. For it is sufficiently esv^idenl, 
that for this end such properties should be selected asarefitf- 
culiar to them in their natural state, or with which itbey have 
teen endowed by nature at the period of theif formation ;< jdot 
such properties as can be observed and judged of onlyiwl^Be 
they abandon 'this gtate, or after they have lost' it akogethier, 
and have been decomposed. In Kdology and Botany^ thereiwojiid 
be every reason to oppose suth a proceeding with thbuutmoyt 
vigour, and still more so in Mineralogy. For, m the aniioi^ 
arid t^gettlbl^ kii^gdoms these properties am> oh«nfadbl6^ i^th- 
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oiijkt being.. lAflaepqed bj^xternaV powers, during the M^b9l^ .pjT 
thsif^^p or during, a piurt of its cpntiauance ; nor are tl^y ,$q 
exacnAyi.cflr) ft^ric/tly Ji^pwted as in, the piiqeral kingdom, ^Iji^ 
tkfjyr>i)tie peroAajoent from the very moment in which thexleyqlpp- 
lUiHH of ib^, bodies )m b«en completed, and can be ^t^fld 
Zoloft rbjjT the influence of e^Uernal powers. In this king^oip,, 
ti^(mf(m^9 they {Qxm a bai^? of afjsoUite^ constancy ^ upqp ,wh)^ 
«>{m»Qe may be founded, as unalterable as the properties tbeu)^ 
selves ( and if, therefore, ^e should attach a particular y^jue, .^ 
ibeir eonsidemtion) in any ope of the three departments of NatUi- 
xlalHAstoty, and> confining ouiiseLves to this consideration, yet ar^ 
ttve at. accumcy and certainty in our determination^ or results 
inigeneiftl, it would be especially, aqd by preference, to Mineir- 
alo^ that the jaiethod. in question would apply. 

. Nobody would think of denying the constancy pf the x^yj^ 

of Cheiao^try^ provided they have been acquired with the nec^ 

«ary acow9ey<. For, as.surely as a mineral retains the form a^d 

angfes.df its cifysitek, its fcardneps, specific gravity, and other 

propei4w»^ to the very mpmentof its decomposition; with tlip 

«l«ie/jicgWe of jcei?tainty;does it, continue to possess th^ same 

dbemicalricaoslMtttJoa during that period, without the s}ight^t 

change. The only diflSciililty i^ tp ascertain the tr.uepropoi;Uons of 

'tJiB luioAitre^. which in many instances have not y^t been^sdis- 

mrffs^ asiia'^nionstrated by the. differences in tbe , resul^t^, pf 

«teilfjasc8 of ttm some mineral, of which every day furnishesj .^ 

'witlt Bcmr fitawfiles*. But the human intellect requires^ th^t, i^ 

-sMtlirByJ^JlejOQPraet. results of analysis, or the chemical cppstit^ 

tioiKofi fa>dies,. should be. ^as. constant as those properties which 

,aanajc<^devedu in Natural History ; for,, rfiould this not be thjs 

,€88^ iA TMoiiiid not b0 worth our while to occupy, ourselves wijLh 

thjeaii for any 'Other ithan technical, or economical purposes. 

• wcThii^iiofweVer, d«|)ends upon the essence of the two,sc;en(^s 

7diemflekre&^. ^d. so far from .throwing a disa^vantx^^ous ,|ig{^ 

«fiGn dwrnkal inquiries, it will only require to be rightjy.updei:- 

Btoodv oar t viewed frow the. proper sidi?, to prevent us frofu, fprfli^- 

^ibg> ertoneouA -notions in r^ard ,tp tfe^ extent pf N^tMral His- 

»loryi and' Chemistry, two SQienceSr.pre^ntingfenurejiy di^erej^ 

df^ec^, H^thou^ operjatingi upon th^ sa^je bo|ji€jS. ^ It|^s,^ 

dlflftcultis^^terori^' History;^ ra^^ atr,;b^ x^\u^l\/^,f^?^j^iXi^ 
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md^9mUamj4 tor^yery iking MttpHi^ miliMi Ms* 
fiakkly btfore our eye^ and only reqnirtts tm ^tsenullgrMb^ 
itnted«iidtngMj tnidci»t€ody^'^jeet% for. ibe irUaiBBobiii'Of 
iriiiehy we haire taaay leMiflent tecflils^ 4iiir diflpDnl^ XfaecoM 
jtetof Chemiatry ift kHs pdifttUbb iltfifstingihi. : Jtiticthecfyvdani 
of itt g cm oos o])evatkMB% 'mxmAnM' €£» veiljr *4Uif«te/.flflM|3iB 
wbidi we call itrto action die fieaylialr poiM:^^ oii^kasmmiMi^ 
«(attaea; and it2 k neeefisarjr te^be pccfectlgr*^uainl0dTmdi4lM 
] ^ 'ef ai'tl «iand action of tbese bodies^ i£w9 riut0Bdftpj&t^aik 
^pitiMXkt>f> what they prodvcse, aQdlK)t^iDat».iiie^afteiie(Ui piada 
t)f another, in* the same mmun^i as.in:ao eqiialkxv^jMNrteBaUaA 
to^etettniBe the «-• only upom the ftttppontwB'diat /we Jkno* 
^die a^and the h If we reflect upon all tbeie diffieu^itieiiifl^iaB 
horn fimting reason to oomjdaUi of the .presaitiiapeifiectioD%*iaa 
t«gi^ to'thd cevtsifaity aiRorded by the «96ults>«if):d)« (idietmek 
anaiyBis<]f mkifiraKiwe oilght rather' to ^he inAiiq^ tbtpajt^^na; 
ttilMiteaf^adimration to J the h^h«de§rte of ipei£Qiiibn>;wfaivdE 
tiris 4CTt>ha6«altfeady ^niniwedj «oniparuiig il tat Ae^preaidQlJiilBf; 
with 'the stale >nivhieb>k e&isted butn^f&w.jeanjagtui ili t yjdn 
^'Iny^ardlo the human inteUeet, the vafateofahe iaftuiu>aiy } u f i 
dermd'&ota Natural Histovyaiid from- ^Chemtstfcyyjiayhwiiuti'h 
l^te^ul^ It nan erroneous idea9>tbati(^mi8t]^'pipelttldKBif> 
to<the mterior af bodiei, andy therefore^ aTeprebeinible'qaJacliaq 
ta reproach Natund^HlirtOiy with bein^ oonfitaed'to 'ihairtcacimiaS 
flj^pearaficeR >It ^11 alifvys i^DoiindnipaNifaleitoipcMdinediat 
iiltemfal d is pOBiuea. BeferMpa abject eauamie wi&mldiB im p ul 
t)&mikrxA)MtvBAofmf it anfiit fint'befooaieaiK'extdvaalrioljyeat^liau 
peble«fl»eit)g|Mfi9eeiyed byoul^'sentes. Han^ itheiai^j^eunofi 
«4»ldty''floe6 'notdasekiBe lis 'iotartor^ ori<».copi p iM Muft pJ MJattto^L 
hiuloifly>tfae«Ktetior of the results obtained byi the wpanarimf 
the aMAn^nees ttfacmseites, and' their rdatioDa>ttorje8Bki'Otlftoi^ 
^Elhelbodyadiie^ hast been ^analysed (Sseppeaniyiifeilb iRstepfiNMid 
natubei; anliiritsfite«l olber bodied b3^ pcpdil8rfdjf>vfaiih(9alt 
aiieh,Klid'«oiregtistfa0fcp:ek la the^ samp imMmffiytwoR.fmwf^Esmi 
ba£asjf;tf §Kned<}yHrfieBiicfll«0ba4' ^U <&a^pear^ aibd ipxptpnife 
to«tBbm]eilQ^iin twtt<^llu9)r^tiQ toygr.eaiitaailbejjiwlwij ijpifoiim 
tt4fi auffiocM^'cndte^ r thhrafiMTf, ^ati fteil^ Ghanaate^lBOR 
ifatnntl jHiitorjv ameapaUet'ofM^BBQidttag^^thefiWfsaiHid-^m 
h i rt tia r ^ >b^6igs y becoose thi#i4eeatllot dtipcaily<ipqn jtwihiiif 
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4be«MM6 ifbidi^tkgf iamdk faiH u^ lli^tiilriJMK 
lliBI^]^D«ir»Jo£:'nlafli. *. 

t^jlthasmetsf fieqnmtiy hftpp^ied, thitt^/errwa «i»atiiitoit«^ 
Mifwrtilhgy ^jieer^ tdisceyitted imd lediiM 4>y<cfaQiiist3>; ifiiri il 
h mli i fwpx ftfaisi bten ja&rrM), that .MiociriJagy ia ]iot4iuCe]M]b«C 
itftelfyfaiticlNpfiifas l^e ^u^opiffit of C^biemia^y^ iit4^ftsti£br«aoliitnU 
klgfitmmmits'J^^ Tber/^fscusttmt^ )o£ the ^tskeml/lteliitem af4ll)» 
^rio £Mei^ttVr«ril). Jbitti^ d«r . m^ce particalar ijb^ectat M»tiite 
time4>Mitc^r^«mti^fwe'fibldl<«Qtifi»e otBBBebres to 4iie tewn idtfra ii wi; 
o£ittedti£mcke^siieiidmed'd^ Bnwuni temmiitd ifiu delffh 
Uifaig'3iinieMdaytkpei|fil cilher upon the tnecliod used, ^ir^ipoa 
tiiefukcofrGet jqpjoticatkmot^it Itcan«carcely be BsMithaXMir 
ntttsiiogyi 4» k fans kitberto exited, fMroirides a method t^or tb^ 
(Nu;poM'9il»cmtethisiWonkl mqifiose k to be A MgntQ. Mi^ 
tendf >tbo ftoqimitly xtned ^ Ho vbe determiiied) not by a fbAostk- 
pbicatiapdi #i^;dh0! inTeitigstion of dmr ^psopertea, Inii ^ a 
triipeiflcialiia^ieetiGtD; >aiid'i^ the cate^ enwn^diDse^Kiat 

[yiiriiiiil jnfthfe neady lapcofqitioa of Moeralt^ tnust .ttrnvtoidt 
ably fall mtQi^emori^ ^<rvliidt' it ^»ffll)e casyladisocM^r, >by tlw 
«|yttm l ui* ii oflJafayoidMastaAt.Jteitt, * If w» /mabe dbttmeteHi^of 
dituiaiiJ^Ka;t^didMbnstof .{tiie'a|Kcmy^.«^^ of > tiUd naU 

jKmifaaitiiggyiigf iegnacqacttBcies gf . Ahk iooanGi»B8t m the nkultiof 
pDk^dqre^flittr 4iia(y)jadier ifeel ^orfBaaed Jkhat no igmater mimf 
VsintrfjenaBiiAhoiddiHuie teen 0«Biiiitfeedi;'biit thb nwitmag' 
tD{asaftinH^iDitbict,jrBtliBrdum4o any eons 
kapdkiitlmidctejqmaataonof.tltoi^^ Tbete^tw^ahximBsft 

oBgvlalf^dnlaB'ifEdr.ias 'tbcy.depend upon an gtranenttB^ appfatrt 
dmEiefidiKnii^thiad^ikiJthe'Wiib^toudeterniBe in4!tTidiidbjor'Ta<* 
i^EkiBtf'of f miiKra^f that in reality are Bot^ddeiiniQaMoyabeoauie 
i|0anuaDO(|Dr nioivsJof theic properties cannot ibe dbserved iriMi' 
sttffl(lbni.aocu]:feU3y(vHUid in siq)posmg them in^conseiiafflieetdj 
SanAejdBBf distSDctiapcpies, Or ^wrmtics of Ji i^xcfies Jtovjuhidb 
tb^dU«o|t)faeldngi| 11$ j^uanyctfoaoifitance, weiart ledriilD^ 
imflginft>aomfeJiMBcuiBcy to hacre Aaken . pbce^ tfataenttMn adtt- 
cliaapfnqrtefitbHBiplsBitr iilf t)K>asaertion5diai<M]flBiidc%y^6an«r 
notuSbq^end^iporiitBioarB jpecriiarqgocattpri,>iharl fanyAondatiDiiT 
aK>aU£ifeJarauEd JB4ai» ttedbe .-peMld^ toJidemobalratey iQat ;tbe' 
■abiodJuiloiaeakiBetntnnDatii^ akeordfaigito^a 

tMthfld^aB'jpMlicMiUk iButKAi^ is ito^ nnposBUe^ moeifae 
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214 FrcSesaor Mohs's GeneralR^ectioHs on 

natural4iistorieal determkiiuicm affiirds the pomtfof^^ooflipaanttHi^ 
HI' reference to which we have to form our jixdgiiieBtiairidieiiBi 
iflahiin^ deft^mmatioiiB. ■ < : w./ft^m 

f Natund History, inf»miieh as h is intended to • afford <s<^oIbi^ 
dation to all other scienees that b^r ne&renoe toi natural fvoi 
ductiotis, by dtftermining their objects, must po6sesft>aertaini]onBf 
perties upon whidi depend this possibility ; the ikdlity^ of ks^Kp 
|ifitotion ; and, above all, the certcunty in its results \A11 ikosm 
jj^perties may be comprised in: cme word ; ittKHistf be^ s^scmanej, 
which means an aggregate of information qfike\smn^ hind^aTtS 
syHemaiiccJIy arranged^ soas to produce the idea.cj^ \aywMk 
And, under this description, must Mineralogy also coitie^ tf itrits 
intended to attain its obgect. It is evident thast' thie jideKiitts 
been but imperfectly kept sight of, or even totaUy dbr^arekd^ 
in many works on Mineralogy, which contain nothingtels&thaii 
a mass of heterogeneous matter, withmit order, -, ctmnectiDByior 
mutual consistency of parts; without the; estahlirfimedtogcdts^ 
tinct limits between it and other science ; and widaDutldfqmkb- 
ing the idea of a whole. Perhaps the authorfr of many tifillidse 
works had the welLmeant intention of efitestkig mortohjrtithdm 
llian we are entitled to demand ; and, for ithat^ re8sbi^')anu(Aed 
their aim. They may now serve to furnish a pvOof^ /th«Hif rtfe^ 
do not -possess the properties required in. enneryeciiic^r the/tare 
not capable of arriving at the result peculkir to Nalbunil/Hist^. 
On the other hand, it will be demonstrated sfatthecoiH ithat^/lf 
Mineralogy be raised to the rank of a science^ 'nain)%i, 43>«ii»l,QdDas 
a part of Natural Histcny , it will fulfil e v^y ideinaild litk jv^garddlo 
every science with whidi it forms any cotioeotian, ailifdt wilfcc^fnt^ 
as a sure determination of its objects ; while tbeihigb^roH^r^lD 
• will net be neglected, of affiarding a representatictt^cdnfi^inl^^f^Ue 
to nsfture, of the productions of one of her kii^i^tt^,r^^i9f{9i 
aoGOunt of llie wotid^rful regularity which it mh\hiUk%i(mf\fj&id\'& 
utitky in.scientificond economical matters^ defervedly'r^^ib^ 
in tfie' estimaition of the naturalist ,. > a \\,i n- vuv'\o 

' It yill not be^ necessary. to enter, here into ta^mi9U^fl9]9o§#g9- 
Ition^of' the 'meaning r^ha^ dugfat/toile ftttadM)t0.th€hid?»(f^ja 
natural prckluceioni > Y^,rit ahobldbe dbserved»i^^t)jl^ ^^- 
cation of tbi&idea/isitoooonfiiiect, f{>wBia)a8idei}ia9iaa|Mi|*al»Pf^ 
dQ([^i[]^I^M»i^ bddielis oiilyribbnTl|idt»^turd itseU^^Jbifihabclipl^- 
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variatis important mhf$cts in Mineralogy, %\S 

diunktpsoeBstotial dimUDittaiKS^ and caiKWft of . formatimri A 
immlkrnof J saks^rapdiodier' bodies^ <di)tatiied by the aid of Che* 
mistry, would in that case be excluded, and cocKadeeed a6<aftafi«> 
CBlrf)iK)diicfions^ ^thovgh the port ^vrhicb art, or xhei amtrou) of 
«Dsnp,iisiaaBiiiL theori fisunetidiiy is eHtirely limited to the mem 
^BnoflafiticHDaf. ^oqeeiicu instances, under which nature may ex* 
«3|t, » {flrodiidng tiiDse/new combinations, the same powers wlueb 
amir :ii^o aoticm^ when the other bodies are produced* The 
pvoperties'cbnsidcred in Natural Hi^ory have been so imperlac^ 
%yDbMr^dsor/intei^;^aled in these bodies, that, on this account, 
^bcjTi'Cauld not be made use of in the construction of systems/; 
«nd yei 'they are among those, frmn the examination and deter- 
aDikiadbn e£ wbkh, according to the principles of Natural History, 
.GUemi^tfy 'would derive the greatest benefit, and more especially 
teilt3>efid£avours tOi fix the idea of the chemical species. The 
ionondedgeiof' these rbodies would also be highly useful in Mine- 
-niogyyibeoAUse the frequenit opportunities which they afiPord £9r 
-dieap()li(»lik>D dP nhe fuiadamental principles and general ideas 
^{fli& soence,' would matiarially as^st in demonstrating the ge- 
mtiiilityl ofiths fotmier, and the reality of the latter, in order to 
i«mi9inc0 those who require a still greater compa^ of informatien 
tflif4httIlsM 1 tvhicdi 9X present exists. 

oiB:N[aijargl History attends most particularly to those very pro- 
]p(i!rti^I\^iddii bava been so rapeh neglected in these bodies, aod 
ifev^B'lh lOttny tthich >hav« exduavely been called minerals* It 
sacbsidin^ iyckibes in that state in which they have been placed by 
olhb'ieepyptet^ ^action of those powers by which they were pro- 
odfttjfeili ^' Iftis state is here called the natural state of a body, 
cit^^s^vbe'eomf^ss or simultaneous existence of the properties de- 
'^[^mfm^A^rMiirMnslKyrkal pro^^ because they alone foiwn 
nAefbbjf«;t<)f natural-historical consideration. If one or more of 
^thfee^f¥opell?tifed4nay havebedn lost, then the body itself has be«n 
f i@0^di^^ fmk its^natural state, and has ceased to be a fit effject 
of natural-historical investigation. This circumstance desen^es 
-l^t^cf'i^U^ttended to, in oikier to separate such natural produc- 
^ibti^#»'aft^ decompose, from such as stilLremmn in theirimi- 
-tatttl sttrte^ which is likewise ctone in Zoology and Botaijy ;,be- 
•^Ki|^6«|Mirfenoe hmdtem.^ efficiently' dhewn^. that' t^ n^lect 
^th»'^<Bi*r^iice/hwJJbeeii)fp?odcfctil»r.ofeftiie ^pent^ erwys. 
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bieticinsidei^asdhimcttpeciMs ^r ih^h&veettqmoiddf^bmi 
0MMe»eA as v«mti«8 «tf other ^pems to '^hich tib^ kittwe n^opo 
j^es^mMMie^ ib theiif deooMpoMl stftte ; as^ <br examjdd^ Ibtf ikm 
composed beitahedral and prtsmalic irot^pfftiiBPt^ i4ikU ^^ii«b 
eompfised in the species of prismatie 'i]tm->Mie« And vW^^'nii^ 
ioall/to dispose the method its^H; so as ia HMito itnappKnUaM 
tiso to the decomposed natural produdtims, the mdAied^mi^^imi 
wAeoce itself woidd be annihilated^ fratn the inoM^aJDeqsy'vttdil 
woidd be introduced between its rairioys depi^mi^iaj '^Ipmm*'" 
foimity with the preceding observatioiis, the provinde otMiaegti^ 
logy must be cleared, and its object deteniiiwed, which somites} 
in the naturaUhistorical properties, while the ilal;ai^(}xidfitli 
diemselves are considered merely as the beaver^-of diesp piwpdst^i 
ties.' • ' - , -n r.oqi- 

Berades the natund-historical prcperties, mnsefais also annvs} 
eei^ttdn others at the period df their formation; aad^naniafthteK. 
as kmg as they themsel>res continae to. exist 'Oft idtts^Jkiodiis^ 
the fioperty of manifesting certain >phei]i>miMi^JVflwR{4iKi^^ 
ubd^ t^ettain eircumstanoeb) as^ for instaiuse, t tixe ^pKdfmAplA 
dnmging colour, of intiimesdng, ^ m^i^ irbe]»;tecfn^B^>^ 
the action of heat, of being soloble in adds, with Jif^tfakifa^ 
l^eseence! tlie chemical emnpo»tion itself is 'al8odl>ilDS(iiii^So 
It is necessary to obt^n a criterion &» the: strick'di^t&solMUfi 
these' fhHQd the naturainhistorical prc^erfoieB. This»i|oiiteiniHti 
fotand in the droumstanee, that the lattcnr do not iediitaifi mtp^ 
l^roperties but soch as manyest no change either ahitiwgQfofiinfi 
ties themselves, or in the substances which possess ti^mj^diiifin||t) 
th^ dbservaftbn or exanunation, but relnn >4eir>iMithMdb4Mt^ 
undestn^ed ; while those are excluded ^Nxm 'tlie)i|f^drd<hislpii^i 
cal ones, iiv^h cannot be observed, unless iaichangi^'btf {Ml4}^ 
cad ill the pro]berties or in tb^ bodm jto wfaii^ A^JH^^mth 
Whenever any d&e of the departmettt8^af -NatMr4fKi^|iHf^tM:t 
pkiys these properties in its inethody ittoanl^fi^SfiSai^'j^g^ 
mate botiildaries^ is mixed up wi^jotjier ^iefieeti^jQl^^fttirlgAlj 
inHrcrfved in dl thcxse difficultias^ of whiclt Mm»9i9gy haSaimSi 
lalbod ^ waniing example. . . - .^^b^nil/: 

IBut $4ati»al Histo^ reqmres, tbi^ mmi:4miiaa^J^kii^f^S§i^^^ 
tie» wh^ have b&em defined above, as naluHralvIii^toiiS^l ^gfjpig^- 
ties, a selection must be made in reference to the mineral king- 
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40m\isf^Amx*p0xesi . $tat«^ Thene ^re nmetais mhitk eeeur m 
JMg^'HidivfciMijtfy atliera i^pear in etmmsnen wi0h ietkr^tijfQktf 
isMtUkoM ^ Ihe^m^deswiptioii; odbeVB, again, air^codaeei^ 

ilulim^Qfifd discovered in nature. In ihe first ca^, the indm'«' 

AMbiiyit bcRDogfAeou; ; they lore ndt so in the last These ex^ 

I«MkittsilM)fireT)e9| caiibetnaide itseof only after having previooflK 

Iff'jdeveiaped the idea ef the natural-hiatoncal species. In em^ 

foffttityfwitbthe'diffei^noea here stated, minerals have been dis^ 

tifigiiitfi^ mU^ simple^ compottndy and mixedy mineraky^^-a di^ 

titiotici8i)of the highest importance and utility, in rendering all 

ikm departmenliB of Mineralogy mutually consistait. A very use* 

fdl ooeaequelice of this distinction already iS) that we may now fis^ 

upon those properties which the individuals or simple mineri^ 

pi B SUBfly when oQesorriing either abney or in various compooti^iaa 

aodimixtufes, as those whose consideraticH) should form the qU* 

ject*)af/iN«llarab History ;<iwbeireft&wemust exclude all those 

wH|pfa>tl<fepMKl/Aipoa^ or >^e produced by, their composition, Qr 

ihtermaqhufff witfi. others; in the same way as, in JBota^y and 

ZtkAogji^/tfaeiSj^steEsatio inquiries of naturalists are directed Ixm 

wiD^udii. properties of indii^uals. Hence» the Natui;«l History 

o^thBiinin^id kingdom refers exclusively to simple miner^k^or 

iidimkiadsf ind has nothing t^ do with compou^id or rw^d ya- 1 

lietiK&i ^rUpon these oontiderations we must ground our.idea§,of 

whit oIcsUkI tlttiNatund Histoid jof Bocks, in ^> far as tMe 

ac^cfoupQOtidioriiiixed. minerals. It is . only the epnsidera^on . 

cinthttbsimplb imaerals contained in them that forms ap.^ect 

of^Mi^bml' HiatoitjT, and it is im th^ account solely that rocks mx^ 

tdEi<^tHih.th6 pron^hace of Mhiea^ogy. (Jeology, . theyefip^, and 

ndti^^ Iaitie<£' science, \& that wbi<& considers the qompo^itioq of . 

sttMlltlli^^i^ hlM' to determine theclassiftMttiWi^^rpfkA^rwMcb^ 

ttoaglP^^gldUv liiist^ndt^bt'Gondii^ «ocG9dii^* tpr>the^ ftm^^ 

pl^^ 'Natuwd History; becailse whatever coul^ bef attained m, 

tMs^v^ay^f Uafti^alteady been elicited^ ot must ];>e suf^ised toharie. 

hitffiii^'^ I^Mba^br ai Nkfruoal ^ki^fvi ro^jdiHen^ ih^^ii, f 

Minendi^, thus appears to be at varian«0|wilfo t^tnea^liilgMbi 

tifl4tKa^*>^tWtB«pr»flman)itsei£' H : / ..^^ 

^Ifi^^Ns iSMie wify^ itt which the i^diVidOal of the mtP^fftl i^ing- 
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ftl8 Dr JobnstonV CwUribmHom tQ ihe Bvitiak Fmma. 

dom, or the 9ini|de rainend^ is die sole object 4)f MkievMlogp4<J«| 
also, the natural-historical properties of the simple minetil^tifr^ 
the only ones to which, in that science, we ought tp direct our 
attention. It is a general condition imposed upon. aJil ^qifi^^^ 
that each should contain matter of the same kind only^ .(K\^iljr 
information, therefore, that Mineralogy aflfords, ta\xstffyv^lfii^ 
the observation and comparison of the natural-historicaT Jpro- 
perties of simple minerals ; as in mathematics eve^y i^fP^- 
ment of information must arise from the observation andfflcmr- 
parison of quantities of the same kind. FitMn a simikurity^ 
origin in the information, we also infer it to be similar itl IdSd, 
and in this consists the character of belon^ng to one £^i3 tJie 
same science. The purity of the science also is depep<iejBt,^i|p- 
on the nature of its constituent objects, as will appear fncma ^tlie 
care bestowed upon the establishment of their general idtd^ li^ 
mathematicians, which will, of itself, be sufficient to shew/tlieir 
high degree of importance. j i jA .t^xUo 

( To be continwd.) \ > I 

, .■"- '! I.I !).>ftfhuod 

Aet. II. — Contributions to the British Faunae By (Jeorge 

^ 1 11 " ' "^P /T-iII) r. 10 

Johnston, M. D. Fellow of the Royal College ^h^W^Jg^f^^ 
Edinburgh. , . a o 

1. CIRRATULUS. - ^^^ i"oil 

Ct.. ANNELIDES.— Ord. Apotoft^. ' *^^ « 
Chae. Body elongated, roOnd, flattened on the ventraL sur- 
face; garnished, particularly on the anterior ei^ jee^J^^y- 
merous long capillary filaments; each ring ohr.feadhrrstde 
with two setiferous papillae or feet. - ' '^ n . i)oiiiofii srsw 

()Bi. It will be remarked, that the characters J^signe^' to^'tiiM cotue^^ 
Lamarck Have hot been rigorously adopted. Had that been done,, t&.species 
about to be descnbed would have had a doubtful claim to a place m it ; and, 
rather than constitute a new geniis, I have not hesitated to give a greater la- 
titude to the generic character,-^the lAote particularly since Lamarck himself 
has recognised ,t^ relatioi^/ which) the ^tfH^ftjfl^^fcjcJf^^^^qfJVfontagu (an 
animal evidently of structure s^mij«ff to oifrs) bears to his Cirraiulus. The 
following additional characters are common to the two species we have ol>> 
served, and which do tot teem t& h^e b^n Ikkitkcmi'&i&skbed^^liS^ Bri- 
iiah naiuniBst Th^ body .ta|)eira n ]j|t&e'1ow«itds;e^c)^i^nei^|y^find is ca- 
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Dr JchMlon't CMkibmiiom to 4he BriHsh Fauna. ^9 

p»14a'tf.«rtom«tt. 'T]m^ nnmth is mdiecl, neiriy tenmoBl, placed under tiie 
^i^^fK^fi^t, wbkb may properly be considered as the head of the animfl, 
and which is marked on each side with a curved black line ; but no eyes are 
perceptible. The two next rings bear neither filaments nor papillse. From the 
•iiAfetior margin of the'fi)urtii, which becomes suddenly larger, arises on each 
^de/aibundle of filaments, generally moro tortuous, and of a paler colour than 
tije^^then^ which arise from the sides of the following rings, down about one- 
fifth oi the length of the animal, and a few remote filaments axe dispersed 
irregularly on the rest of the body. The filaments take their rise from near 
the bade, tome from the back itself are about twenty in number on each side, 
worm-Qikes toituous or extended, unequal in length, the shortest bdng placed 
•«nteiior^, but the gradation ie not regular. They consist of a large central 
Fessel carrying red blood, surrounded by a white gelatinous transparent mem- 
brane, and are consequently of a fine red colour; but this is liable to varia- 
tion ; for some, particularly the anterior fiisciculi, are often quite white, and 
others, again, ai« occasionally spotted as from a partial stagnation of the blood 
in them. There are also two rows of papulous feet on each side, armed with 
a few short unequal brbtles, and at least, in a great measure, retractile. The 
ventral sur&ce is flattened, marked in the middle, from the deeper colour ap- 
parently of a large vessel or intestine which runs from one extremity to the 
other. Anus terminaL 

1. C.Jnscescens. Body of a dark-brown colour. 

Has. Sea-shore. Under stones in muddy places, common in the nei^- 

bourhood of Berwick. 
Bcs^ 39dy, when extended, three inches long, thicker than a ^ow-qvill, 
of a cUrty brown colour on the back, stained from the internal viscera ; ventral 
* ^liiA^ 6f ayelldWish-brown. 

2. C. Jlavescens. Body of a yellowish colour, much stained 

from the internal viscera. 

Has. Sea-shOii^e. In muddy places with tiie preceding, and equally com- 
mon, Berwick. 

^D'esI *rhis is of the same size as the preceding, from which it appears to 
W? fiflftfteimy distinct. It is of a yellow colour, much stained on the back 

^^bnmfthfi daiik internal viscera. One or two of the specim^is we examined 
were mottled on the back with circular closely-set spots, so small as. ^ require 
a ma«iifier to see them; but this character does not' appear to be uniform. 

'The vSaliral surface is much of the same colour, but not marked, unless m the 

nuoale with a mesian hne. 
,bnc ; ir !H '>'\ ! , "> .> '■ - • - - •> ' i/'^r *- 

tjwu.... . ■ %LEACI4. ._, _ 

nB) ij. ; !A(^^ cilU&TACEA.— ^Ord.'MALACorrRACA. 

^^^ * ' LeCf. EbRIOPHTHALMlA. 

rra GtL^Xin Anteniwfour; the. superior very short; the inferior 
* ' ^ iDearly afi-Iong^ a»' the body. Body iineair, of nine segraetits ; 



Digitized by 



Google 



t ^ hot &9i^ocaA^ torn kBt^h(m 
ing' appendages ; the mid one naked, lialf the lengtftoFm© 
bo4j^- I^s of two kui4^. tbos^ attached, tif the .^t^n/91: 
99gpaents £irnied £ar Mmimmktg^: aad thcM (adie fkMrtmDT 
ibr creeping. Catida} 8«^;ni9lit«tfik9Mate, #ilb^ 
betieath indoskig dividbd ^files. ^'"^^ '"^'^ 

ttttifeot, I thiid^ be refenesd wHh'profinAtjr) torWij'genHBki^ tlu^ 4 

imtty iimimgnity it aplaoe in lb*. i^ileoM but^ i^M* Ui« wfaak»iii 

Utteand poiilion <£ it^aateiiBSB aaclayea, and of tdiftroaud^Mgnieiit, ImLim 
aatim]^ clsftf andoptti in tke above efaawetwi notvairf aeeunUielj^ t Bvitl 
•IB too l^tle aeqgaaiiited with the CnMtace» to be ab)»to t»ie» at»/reii<faMi»i 1 
If we are to conodes, as I pisesume we we, those ports only as feet whidi 
axe attached to the bwfy (the first segment on the head, and the last on the 
tail being excluded), then the L^itoia will have only twelre^, three pairs formed 
6r swimming, and three for creeping, placed at o^ipqsite ext^remitaes^ and se. 
parated by a wide and naked interval* On the under and posterior part of the 
first segment there are, however, two pairs of organs, which resend>le the 
fwimming feet in every thing, except in being shorter and thicker^ These 
awy be considtted as auxJailry maadUis^ and ^tef seem wd'a&^ted'^^iHfitlfll 
. the purposes of such ; but tiiat they fafKte the proper fiMUMOaillQeiiteKtftbstdb 
fBjganfl^ as detetmmcd by Savigny, I wSOl not take upon me taa^Sna. J^m 
«tber singularity of tiie Leaeia is the middle sqpment^ resembling in formtbe 
laige shield of the lobster tribe, but peculiar iitlMwingiii«Hhwt to^ mit§m 
&et nor other appendage. . : UMvti: 

Tfaii gemis^ I hove named in hoMNir of Dr Lesfth,' a tmtohdlst^^llfr laMt 
eootr^ted mudi to the progress oi Zookgy, imct meiv^paitiiuiavif <0<«i»-' 
knowledge of that dasa of aniamii to which |he Zsaaia boUMSgai , ^ ''^'^Z '^ 

I. Leacialacertosa. .!' rYiaFf.r, 

Bes. Body linear, 8ubcylindrical,^ne inch and a half froni the flp of ihe 
antennae to the opposite extremity, of a dirty white colour, spotted with|>rowii. 
Anteiinse ifbur ; superior approximate at the base, on a sul^Iobular pedimct^ 
fcur-jointed, with a few minute hairs at the apex; inferior, nearly ^ long as 
the body, crustaceous, tapering, with seven joints, of which the first i^ very 
Abrt, the next twice as long, the third and &urth still longer an^ nefuw 
equal, the three terminal short, with minute spinous hairs on ti^ int4nial 
nuurgin. Head larger than the following segment, with dilated sides, and two 
small tubercles between the eyes ; below carrying two pairs of ^uxibaty 
maxillse ? similar in structure, but shorter than the swimming legs. Eyes [ 
two, sessile, distant, black, reticulated. Three first segments short,' irans-'* 
▼erse, with a dilated process on each side that overhangs the tubercles, from 
whack the swimming feet arise. Swimming feet equal, three pairs, fivejcHnl^ 
jmnta elongate, and ciliated on their intenial margin with long white hairs. 
The next segm^t (the fifth, if the head be induded) is very large, equal in 
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Ig^ f^,fme pfiif^f^ bod|x^ jQun^ad ^ sli^tly tuberQiUated on the dor. 
sum,, and with a tub^ulated ridge on each side, separated by a smooth line ; 
ventral *aspect smobtn and membranous. I'he three segments which follow 
iMiWori; equal, trsn^erse, bearing each a pair of legs fiirmed for doping. 
Viliad<«H|e^idtliiA a evp^hi^ed tubeode,. arc equal in lengthy a£ mx. joints, 
imf.^^ff]^ ^ipj^.a.oktw, Tl»e joints «re lemarginate op the superior as|)ect of 
their tarsal ends, to allow of freer motion,— the femoral is long, the three 
tibial are abort, and nearly equal,— the first tarsal is twice as long as the se- 
^Qiifl^ iMdliTtMBra' tfaedMr. ' Ctoudil Mgvient equal in length to tlw'three 
prmmUng; eomtiosed -•f two laaiticfili^ pieces, unguUtcd, < with a &w anaH 
i>i>unto, and 'toiainfctod bf a .strong tfiangukur spinous process. On'iiw 
WBdii'al laipucfcaic/ twi6rliimar oblosg meveable platea, pointed behilKl, joining 
atsaaatd^, t and ^nclosiiig thnee 'pairs of white proceases. These conaak 4»f « 
ifealk, which' supports on its end two -equal flattened joints, moveable, b«niti» 
Aiftf' biliated on thcur sides, and rounded apices, with long bristles, which are 
themadMrts •mtmit^ cfliatied in a pectinate manner. InhaMts the sea« 



*. ; ; 3. ^(/AS'i/.S', L^arck. 

Ci,, MbLttfSCA.— Ord. Tbachelipodes. 

'^l..J^. h'l^rvicends. Shell ventricose, white, witH longitudinal 
Cll^j|Qt$>i9^^^Yy)p^ €9mjtviue4 djiliqjaelj across a&B^ieaed^. space af;^ 
tltoittttiSM»r*ibeak.iather long^ Aghtly aieending. v « j 






.AB. ^iealcpfist, near Berwick. 



Shell <rittttiyii|^£aa.limhi]otig, anil >aneJBdf as hwad, trith «& ndieija,^ 
divided by a flattened space, and longitudinally ribbed. Thece wreothifteBii 
xiM t«vth»lMgr«4rhQrV fine^faii^ pcojtetiDg a little at t^ mture, 

tap»iaiiti% fcm the ,beak^ winch is prodnced, and sraqotk towasda its extsonily; 
The mdented appoHoinde^f the Ab is' produced by bbsalete txtmsreEie stri^i 
crossing them. The ribs do not terminate 
across by elevated strife. Aperture round, i 

ritain have 
le hesitatio] 
rs with tho! 
the Murex 
fw, from w 
gth, in ha\ 
ling indentc 
by a flat sp 
ire there co 
1*8 D^seripit^ 
itrise; and 
ered as the 



^¥QjL.,»U..NO. ^. OCTOBER 18S£L 



Digitized by 



Google 



Met Dr Johnston's dmHbuiioni to Ar BrUbh Pmma. 

4. rUBULAHlA. 
Cl. polypi — Ord. P. vaoinati. ' ' 

1- Tvb. tubifera. Stem unbranched, projecting from its sieves 
trumpet-like cells. PI. III. Figs. 2. and 3. ' ' ' 

£Ub* Sea*coa9t near Berwick. On » naaU spe6B& of ^e genua ^ff*h 
T^imarcL 

Bbsc. Stem scarcely half an inch in height, round, homj, tubular, in- 
distinctly jointed, unbranched. The cells arise from all sides of the stito in 
an irregular manner, md appear to the naked eye like litHe Mtoc&eiii ' >ney 
«fe nanoir at their origin, long, tubukr, -wiA round, evtn,|pi(M^i»iip|rMrs. 

Qbs. Of the seven species described by Lamouroux, there appear? lo be 

no one which can be confounded with this. 

r 

6. DISCOPORJ, Lamarck. 

1. 2>. trispinosa. A suborbicular expan^n, with cells radi« 
ating from the centre ; cells closed by a membrane, and armed 
on the Iowa* mar^ ct the aperture with three long spines. 

Hab< On the LUhodes ipino9(h Coast near Berwick* 

Des. ^ thin, calcareous, suborbicular layer, three quarters of im inch in 
^ameter, affixed by its whole basis, but when dry easily ronovable, of a white 
silvery colour, with minute yellow dots. CeQs in rows radiating trim the 
centre, small, horizontal, with a raised round aperture, which is dosed* %y a 
brown membrane, whence the dotted surface it presents to l!he naked \^e» 
The eeSa are divided on the vippes si4e» and on the few^.armed wif}v^|gree 
long stout conical spines. 

Obs. This, in the arrangement of Lamouroux, is either a Fhutra or a 
CeUeporOy but in neither of these genera do I find any spedes ^ble to be mis- 
taken ftr it. * 



AaT. Ill,— On the Soddite of Vesuvius. By W. HAiDrii<**a, 
Esq. F.R.S.E. & M.W.S. 

>ii* 

X HE interesting and novel varieties oi the SddflBt* of '^tebu- 
vius, which I am now to describe, are preset" Ved in thiB Ife6yal 
Museum of the Uiuverdty of Edinbur^. They were pointed 
oat to my attrition by Prc^essor Jameson, who had 4xtadg&dL 
them with Hau3me, which substi^ce appears tb bekmg tb the 
same species. 

The crystals are distributed in drusy cavities of limestone, 
and associated with grey felspar, pale-green mica, calcareous 
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Mr Htti^ngftr on ihe SodalHeofViMivhis. SUm 

fipftl*^ tod kixgUe ; the latter bt vatious tints of <:oloar, and often 
even perfectly fthiie and transparent* Thej possess the form of 
dodecahedroiis in combination trith the hexahedron, elongated in 
the direction of one of the thombohedral axes, as represented 
in Plate VI. Fig. 3. Very often, as in Fig. 4., two of them 
tire Joined ih a regtikr composition, parallel to a plane, wliieh k 
perpendicular to one of the lon^ndinal faces of the dodecahe- 
dron, and at the same time parallel to the lengtl^ned axis. Re- 
emteriBg angles are thus produced, contiguous to the apices of 
the leagthetfed groupst 'This kind of compoendoii is not un> 
oommoti in red silver and ether rfaombohedral specie^ bnt its 
appearance is somewhat different from what 16 generally observed 
in the tessalarforms,in which the junction of theindiTidual$more 
frequently takes place in the direction of a face of the octfdiei- 
dron, as in fluor, in Mende, in spinelle, and others. Those 
crystals, which 1 could detach, were too itnperfect to allow of 
bei^g measured to the last degree of accuracy, in order to ascer^ 
tain whether all the aof^es of the two forms be really ±: 9OP 
And 18(f ; nor could any thing more to that effett be inferred 
from any particular symmetrical character in the distribution of 
additional facets* Fig. B, shews the mosft complicated of the^ 
i^stals, but its greater portion i^ engaged partly in another in- 
dWidual, partly in the surrounding m^atrix. if cotapJeted on afi 
sides, it would produce Rg. 6., which represents the! combina- 
tioti of the heiiJiedrott, of the dodecahedron, and of a tetrago- 
nal icositetrahedron. It is the more pi^obable tbtft theite forms 
belong to the tessnlar slystem, iis there Are also crystals wliich 
shew this kind of corfipositiori ra the perfectly \^hJfe aodalite 
from Vesuvius, a variety which I long ago sdfw in the pubhc 
collection of the lohanneunl at Gratz, but Svhich is likewise in 
the cabinet of Mr Allan. In some of these white crystals the 
oOmpoeltkffi is repeated jfettdlel to all the faces, i^^hich are per- 
pendiodltfT to the lateral pknes of the dodecahedron^ md pass 
through the tfxis, and th<^ the appe^a|tee of Fig< 7. h pro- 
duced. 

Cleavage takes place pretty distinctly parallel to the face^ of 
the dodecahedron, but it is mitch interrupted by (^nchoidal 
fracture. IPlie surface of some of the crystals is rather smooth, 
but does ijiot possess much lustre^ which is vitreous; more gene- 
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224 Mr AndersoD^s Correcticmsjbr ihe I^ef^ qfHy.midity 

rally, however, the edges are rounded off, aad th^ f^ce8,f)ir(jfy£h 
taUisation in conseq^uence curved, sq as iin|ftl^ to ojijl^^^tip^^^e 
regular form altogether^ The colour, varies from a}>iil^,^^mshn 
white, through several shfides of II|o^ntajin-^|ee^ a^d y,eF^m&. 
green, to a fine sky-blue. The hardness is =* 5.'5 to,6.9j(|f ^thg 
scale of Mohs, between apatite ^and fel 
latter, from which it can be scarcely di 
with the hardness of sodalite. Also the 
in the present instance is far more imp< 
of sodalite, having been found in adetac 
a little grey felspar adhering to it, eq^ 
specific gravity of the Greenland variety 
The blue varieties oT this mineral are | 

H«"y°e. : ,.,„,„,,, 

The comparisonof these vanetiesisintimately connected witl^ tJie 
question, which has been sometimes discussed^ \y heth^^ Sodalite, 
Spinellane, Haiiyne, and the crystallised L^pis l^zuli^ recall v pofj-, 
se^s characters sufficiently marked^ to incjiup^ us to ccpside^ them' 
as distinct sp^iesP I regret that I ^ave i^iotihadan oppp|tunity 
of consulting Mr Breithaupf s obseryatipns in th^s T^fP|fcL why 
has been at much trouble in ascertaining some of the propf^rties 
of the minerals above mentiiMied ; but X hadiiaaiic^ {deas|g*e'jn 
finding that Mr Bergemann, Professor Noggerath, and Mr Von 
Gerolt, in an excellent memoir on this subject *, are of^ ^fnni^ 
that these substances, particularly the Hauvn^, and the Spinel- 
lane, or Nosean^, from the lak^of Laacb, form varieties of one 
and the same species, as, is th^e' denons^a^ h^ an accurate 
investigation of all the properties of a very complete collection 
of these minerals. . r u i r. 1 1 d^h o'J 

Abt. Vf.—Netv Correctimsjbr the EJiet»'^'Ifuffiia^hmKt 
Formuiajbr mecmiring Heights by the^^ Bitrdift^M^. ^'-•TO 
Adam Ai^derson, A. M. F. R. S. E., Itector iiPflie^Aci 
demy of Perth. Continued from Vol. XII. ^iiOOi ^ 'f^^"' 

T- ^ ( . /.' . , ■ •: 
HE results of a great variety of other observations, to deter- 
mine the elasticity and relative tensioa of ajtxQpgphejj/ifiV^^^iir, 

• Nclggerath's Gebirge in Rhcinland-Westphalen, vol. il p. 30!?. 
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on 0i^ Farfrlblh Jb^ mtamriiig Heights by the Barometer, 22S 

BV^te^g'dfkViaWed therinometer, and one having its bulb co- 
V^^^ib^inbi^W^ equMly wdl wiih the i^ 

Tafl^'^IEJ^t^^^ii'tl'i'^' tension of* vapiui*, ' anfl the contetttporkneous 




^* ^^yjK . ovj n.c*c wic ivriuiuii* X xi<*v«:; pFoposed HiajT bc regarded 
as'^^tedentiy acctiriate fcf ascertaining the hygrometiic state 
orp^ ftiniospfeere, fay means of data which cannot, like those 
raniiMlecl ft^ liygrometers formed of organic substances, be af- 
re^feaft^'tbt^ ^ of the instrument. All that is necessary for 
die stiiSi&sftil appK^atibn of the method, is M/ Dalton's table 
oi toe efasticlty of vapour, and two good thermometers. Lest 
^e initncacy of the formula, however, should be con^ered as 
an objection to its use, I shall reduce it to a form which, with- 
out ^eatly affecting its accuracy, will render the analytical ex- 
f)fe^iQn ihvblved by the problem, capable of solution as a sim- 
pH^'^t^atibti. * For this purpose, let the expression 
HI jif; ^>k ji(p _yj + B (P —fy be reduced to the form 
iiiiunYma (t b:lfj + B (F — /) (P — /), and let the value of 
5?!— y^^uijerf^iFrom the first approximation ^ = A (F — /) 

iDZd-^^'jli^ daJ[>8(dthitfid<fdr that^pffimtiity^, in the t^m B (F -^jO 
noV iM i)fff; ,fh!.c . =' -^ * -BJ - '' 

ffiim»Ao^]Vi^^*^M* thus become -^ (F —/), and we obtain 

noiJooJlo!) 'J t'lJc I rf>>. - AX - . 

To ascertain to what extent the value of i w^ affected by 
changes in the atmospheric pressure, I inclosed the two thermo- 
mefefs in the receiver of an air-pump, and found, that, with va- 
5I^Sii^^t^y^^xf]^e^haui^Uo^i, the.diff^€^e between them was ^- 
mg^i e^l^ Ai*\thei«iverse ratio pf the density of (he ain Hence, 
i|5iJje,;4¥>#cients A ai^d^B be fixed at a pres^yre^of thirty 
inches, )|ni^ha?{e,j[T|^eF any oAeirpyesw^ '^j . , >. 



fPi?^*thfe^aatiott ire derive 

"30 (a+^) 
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886 Mr Anderson's Corrections for ike Hjicts ^HumidUif 

To determine the coeflBdents Aiind B, two eq\ia66ni«if cxHidit&te 
at least' are necessary. The comparison o( ib6 re$\Ai& tgh mSk- 
derable number of observations, i)aade imder er6ry iariety fcf 
temperature anij humidity, jpive A =: 86 and B =? -^ ^^^ ; ^e 

; A 

thus obtain, 

or/=F — 

This expression, remarkable for its simplicity, will be found 
to ^ve the elasticity of atmospheric vapour nearly the sanie as 
that formerly deduced. If we employ the same daU as before, 
the barometrical pressure being SO.* at the time of the ohserv^r- 
tions, we have < -{7/ 

f=.m - >x8o.4^x8.5 ^ ^^4 _ m=^M^ 

1?h« fofmer result wa3 ,285 ia, diflferipg, ffqm th^ |atter only 
.001 m. 

The elasticity of the atmospheric vappurUiBg.kid)«t]^fifris 
easy to derive frou^ it the Flight pf the absolute quanrity of 
moisture contained in a given volume of air. Let <p betfte elas- 
tic force of the atmosp^ieric vapour, cooled down from tne^firaal 
temperature ^, to a temperature t, at which it justbegins icf^iss 
to the liquid state, then the vapour will be ip the- iiqfaxifeWlm 
fetate of tension ifor the temperature t. But, according ^tfo xhe 
experiments of Gay Lussap, vapours, so long as they refai^^eir 
elastic condition, are expanded by heat,. preiJisely m ttle'^iMde 
manner as the gases ; that is, .002086 of their volumeJ if^^iffd- 
,ed as unity, for qadi degr-ee of Fahr. ' - ' 

Hence, vapour, whose maximum elasticity at the t^inp^tnire 
t is ^, when raised to the temperati^re ^, will hav^ its elastSdty 
increased to <p (l + -002080. t'—i) ; therefore, 

/= ^ (1+002066 t—r), and ^ = ^-p^g^^^l— 

Here, indeed, t is unknown ; but an approximation to it may 
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h^ d^tamedi by tMng tbe tempesature at wluch y* is the maxi- 
Wuai.teKision of vapour. This, by Dalton^s table, is 42° when 
yf ^ Tgg^. {{ence in that particular cane, 

^ = 1 +'00^86 (60-42) = T0375 = **^*^ ^^'* ^"^- 
sponds with the maximum tension for 41''. If greater prea- 
i^n be sought, the calculationmay be repeated with r r= 41, when 
f would be found 'STS. Now, by the experiments of Gay 
Lussac, the weiglrt of vapour is to that of air, having the same 
elasticity, as 5 to 8 ; and since the weight of 100 cubic inches of 
air is, by the experiments of Biot and Arago, equal to 32.9 
grains English, at the freezing point, and with a pressure of 
30 inches of mercury, the weight of the volume of vapour at the 
temperature r^ and under the pressure ^, is, in grains, 
f x32-9^ '6854 ^ 

30 (I + 002086. T — .32), ""^ 1 +002086 (t~32) 
When <p = .273 and Tr:41, we obtain from 'this expression 
'18367 grains for the weight of the moisture in 100 cubic inches 
6i aif, 'completely saturated with humidity, at the temperature 
of 41°. Lastly, since the actual temperature of the air was 60°, 
the weight of the moisture in 100 cubic inches of air, in the 
stateoidilatation it undergoes, bypassing from the temper^ure of 
*18367 

i *^°'*»^' ^"^ ^ 1 +002086. egiiir ^ '^'''^ «^'- 

■ The temperature t is the point of depositibn, and is some- 
dqies (jbnominated tlie dew point It is scarcely necessary to re- 
nmr)c,that ^hispointisessentially different from the temperature ac- 

,,,qi»r^ by the thermometer, with the mdstened bulb; norshoukl 
}t h^ve thought of noticing the distinction, had I not seeii them 

, jip|Ejry erroneously confounded by Mr Cdebrooke, in a paper con- 
, tai^nuig many judicious meteorological observaUons, which he pu- 

, W^^h^ jn the 27th jflumber of the Journal of Spience of the 
Royal institution. More mature attention to the subject, will, 

^^0)^-^^ convince a person of Mr Cojehrooke^s discernment 
m4, pniipsoj^cal attainments, that the temp^ature 6f the 



moistened thermometer can never reach, by a very con^erable 
range, especially in dry air, the point of deposition. In the above 
example, which I have so amply illustrated, the pcmit of depoft- 
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£88 Mr Anderson'^ CoTT^ciumf^ ^Ejfi^^-UmttU&lff 
tioD. is 41% whereas that of th^ iws^n^,^l^^ppqw^|P,f.^^ 

***? • * •''. •-. • '■••■ •' '• "«»f«»i-/, " • Ji;(i: 

According to oyr farmaJa, tt^e; g^le^tes^t 4ipei;9nf)9, >i^^t51^n f§^ 
pla<5e jj^tween a, dry andmpisteiie<J, theripomet^, :vf ill ,^id([^g% 

be when/:^ a^ In this case F = -yeJ^^^^ hovc^ iybic^^^e|^^ 

rive ) =r r q'y ' Hence, in ait abeolutbly dfy' at the tenp^rai 
tare of 60^9 ^^f^ should have, when the baErometer stands at'dO 

inches, ? = 3^1.572 " ^^^'^' ^'"^ *^ greatest possible 
depression of the moistened thermometer thg^t can 9ccui:^]R5|pen 
the temperature of the air is 60% and barometrical pres^i^i;©^ ^a^O 

Having thus furnished a simple and accurate_ method of de- 
termining the elasticity of atmospheric vapour, I now resfame the 
consideration of the corrections which I proposed to apply to the 
barometncal formula, for the measurement ot heiffhts. , The 
first correction J noticed, had for its object to reduce the presr 
sups at the two stations, to what they woula be, it no vapour 



were present, and then to apply a coefficient, adaptecf^ta tne ex- 
paosion of dry air, via 1 + -QO^f^jfl^ ^m^ 

ih^pm aomiiwnlY'esoployedi 1 + 00^44 

this mode of ptoceediiig, the pressure of 
«igaged from that of the dry air, the g 
which only applies to the latter, will be i 
the aSrral columns, and a corresponding 
atiottfeomthe standard temperature, ii 
mula. Let^ therefore, denote the elasti 
loit^ st^tibii, where the pressure is ft; ani 
wher^ th6 prei^sur^, corrected for tempei 
weight of vipotir ii tb'tbat of dry air, u 
as fir t3cy'8%^the weight of k certain volun 

th^; pf ^n ^qjoal. volume of air^ at the lo^ 

This relation would hold through the w 

mospherical column, if the moduli of the vaporous and aenal 
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that, on account of the more rapid decrease of the density of ^Vit- 
pAW-;»%ar ^tnodtiltiis' rnftigrt bfe iibotrta'ft>u¥th 'port of ^ftb ittddiiius 
di^fiii^, theM'^hiof a colunmof vapbur, whose elastic foi-feei^/^ 

irallSe to that of air,' whQ9^ plastic force is 6, ^s j- ^'^f*^^ "df 

tmi^aeaiijw Heaioe^ ;the;we)ghit.of the cokJmn 9f dry air at ih? 

l0wef itatbn^ 'witi be to that at the highar, as b *^ ^xf Uk 

' Kesideis the correction I have just explained, there is another 
cfp^r1iap6 still; greater importance, connected with the elastic 
force of vapour, and the dilatation of dry air by moisture, which 
I sh^ now proceed to examine. It has been long known, that, 
when k portion of^ water is allowed to pass into the vaporous state, 
under a receiver containing dry air, which is cut off from all com- 
m\micatiG^ wi^h the atniosphere, the elasticity of the vaporised 
j^, when at'due quantity of water is present, is augmented with 
tfie increase of temperature, in a much faster ratio th^n in 



ise PI (emperature, in a much faster ratio th^n in the 
case 'o^ (fry air? l?he first attempt to detect the law of the in- 
x^^eB^^ot the elasticity thence resuhihg, at least with any thing 
^"^WfSmVx^i i^BB» tp ha^ bild^.ttade^ by Gfiffierd^ fto^^wilO' 
published the results of his experiments on the subject in the 

\d6ms rb^%m he' wtfd 

the el;^tic fierce of va* 

ir^, his jexp^rjwents,, 

serve to con^mce ^ us 

nd^d tp jxp p^irpps^ \^ 

ot guidedby,apr<^r 

pees which ngiaiy afifect . 

is9ac, Ijut pjipfe .e^p^, 

.. for ^ accii^atfi ^H\S?^,r 

ments, it |i9% b^^, idj^ 

mixture qf mr^d ^a-.. 

ic condition, is exactly 

eqii«6feth« joint elasticity of each of them, taken separately. 

Thus if V represent a certain volumn of dry air, at a particular 

temperature, and under a given pressure ft, while/ denotes the 
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!m Mf Aiidera(«i's CmreeOowfar the SiffeeU rf Humidity 

\0smm of vappar at the swne temperature; then^ tf c/ FepniatfKt 
the enlarged volume (still at the pressure b\ wbiflb tile >f»f 0|> 
4|ttm hj tile addttiotf of the vapour; the cbtstieiify ^ tteL^r, 

being inversely as its bulk^ will be expressed by B — . lif to tSfe 

thare be added the elastidty of the va|^r, wie obbm 

6 K/*for the elasticity of the mixture; but, since the mixture 

y/ . . . f , 

V 

is supposed to be at the pressure 6, we have b -^f +y*^ t^ *ftdm 

y/ b 

which we easily deduce --= j;~^ 

Hence the enlarged bulk of air by the humidity^ isioUs orir 

ginai buBc^ when peffictly dry^ eu b to 6-3^ oras'l^ ^«l-l 

* . ... */ 

to unity. From this result, it is obviou?^ that any portion pf 

an atmosphencal column, having in adqaixture with it. a c^^uan^ 

ty of vapour, whose elastic forcQ is^ must be increat»ed^ l^i^^l^j 

in the ratio of 1 to 1 + r~f9 ^^ original length in tli€llcb3r slile 

bang unity ; and that, conse(juently^ smce t^ie depsijy pjF jhe 

fflr is inversdy as its bulk, a coefficient of die'lbmi'l'4'V^ 

must b^ applied to the b^<Hnetrical fonpiila, tp cpinp^nsale fpr j[^ 
dilatatbn of the atmospherical columns by Inpist^re,, In ^plyifiS 
this correction, the Pijost convenient mode will J[)e ;;q ^,ub;5tijL^5 
in place of ^, the mean tension of the atmosp|ieri^ X^^l^^ ^ th^ 

\xao& and lower stations, namely, • / l^ . and, "in like mann er^ 
to substitute for b the mean of the atmospheric pressucesy luiiBep- 

ly, .,+1 We thus obtain 1 -f ^ , ^-n^^ m^^^j 

* + bA- A^ffJ^ry ^® the quantitlcs/and/*^are stipposed 
to have been determined, in the casfe of the correctioti fdrmefly 
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/Xlid ivitde- fcratila, wHh the ciiniectaoiw I hmm f^oBpmoAp 
fl^^ demonstratKed to bo Q^cessary^ will assume a form wWcb will 
not be greatly more complex than that which it formerly poftsefr- 
sad^ while it wiU certainly be better adapted to ^ the varying 
condilions of the atmosphere. If h represent, as before, th^ 
diffeience of elevation in fathoms, we have 

h =rlOiOOO [l + .002086 ( ^- 32)] (1 + ^^/^(f^j,^ 

in whLph ^ is the temperature of th^ air at the lowier station^ H 
that at the upper ;y* the elastic force of vapour at the lower sti^ 
ti0% 9i^f' th^ at the upper ; h the hejgbt of Uie mercury, ip 
inches, at the lower statiop, having the temperature T; and ^ 
the corrected height of the mercury in the barometer, at the 
upper station, reduced from the temperature T' to the tempe- 
rature T, by multiplying it by the <Jo^fficient \ -f .000103 

To bring the formula with theoe. corrections to the test pf 
ei^^paent and observation, I made choice pf a sloping hill, in 
t}& papri^'pf.KQttlia, which vm&^i by m easy asfoeBi, fmm a &t 
•Sd ej^tensive meadow, oti the left bank rf the river Tumme), 
to the height of about 1000 feet. The point which I usually 

"ifcftployed as the lower station, was nearly gSO feet above the 
river ; apd fVom that point to the summit, the profile of the hill, 

'%x^\!dt' side by which I generally ascended, was composed of a 

/fot iJ i i i in 'j>^ii Mv i' ^ ' ■ ' — ^ — ,t .... u i' » .. M, ^ . . ,■ ,,» . Mu , ,n ., MM M . ..>. ^ 
* The physical principles on which this coefficient rests, fqinish c( satisfactory 

'"WSJgtiBfoAvi^ Ai^ct, noticed in a contemporary Journal of Science, by Mr B^b. 
bage, namely, <' Tha^ when the lower observation is made in a narrow or deep 
Talley, ntuated at the foot of a mountain range, the upper observation ^eittg made 

X^^%x^6bedj?mxii(ut» tbe^Q^a#)n of ifhe injiHifttaSn th«s aeltermin^fJAUs ibort 
of it9 true beij^t." la- fsw^ a case it is evident, that the intermediate strata be- 
tween the two stations are placed in circumstances to be powerAilly afiE^cted by 

^humidity 5 of co^irse, the great dilatation which they suflRer f5rom the influence of 
aqueous vapour tends to increase the altitude of the mercury icr the barometer at 
tl^^^i|]|)^ st^tiap, and by thus biisipng the yatie^ «f , <aie ,tiro pi^sspves naaier to 
eg^UfOlty, diminishes, in a eorce^nding <legree, the comf uled he^t by t)^ com- 
mon foinopittla. 
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SM Mr Anderson's Correctkmsjbr <fe? effects afBumhiity 

snccesrion of inclined pltmes, the leng^ ^^iiftd-indiiJaliAd^HoP' 
ifiiich were carefully measured^ and connect^ tdgettitdt ^*iKISP 
CTttemities by levdling, where tfefe 'irp^ttfia«t^^^f^4tti^^jfri^^ 
rendered' it necessary. The ttieasuii&ment wir i'^fei&^^by 
emfdoying a diffident series of lihe§ of aseeAf • attff th^^esuI^WP 
both was such as to satisfy me that I haddetertriiiW^e^^iiaaiGA 
ettce of eletation, between the t^o staUofw, wiffiin^k*<i# ifi<3ffil^ 
of tte^ truth. To remove, however, as teHchits ^bsabfiH tife^ 
suspicion of error, I measured with great care, oh'tlle^ihcBdti'wK 
bdow, a fine base line, having a slight fnchhation/^^aia^w^ 
ing in the same vertical plain with the summit df nhi Wl^V'^wd' 
then, with an excellent theodolite, constructed Tjy Afeii^; ^Sfflfert^* 
read off to a minute of a degree, I took the ang'fei^'df ^6Vftti6ii' 
at each extreinity of the base line, and frdm the data 'th^i dfti' 
tained, cakulated the height geometrically^ Thie i^JstiltJ^^Wffi^' 
due allowance for refraction and curvature, agreed withln*^tii^ti' 
feet of the former measurement ;-^a ownddeiice a^ li^Jai^laSVidttia' 
be expected, from the graduation of the'theoddlit^. "^'^J l^^ ^^^ 

Having thus determmed the difiir^n^e erf" el^^atiWtf ^bfettl^ft* 
the stations I had fixed upon, ^ith feuffiriSii? «!66i^'f54?4i^^ 
purpose, I contittufed fromday today,«)!rik^fsi^W^^8^ 
weeks, to make observations fai every stat^bftlfe w'^irtftff'^fijri^ 
the B*afeon patented in the monthi^ o^Ai^^Mild*S^lttaiSi^ 
ahd,!on compariftig the results deduced by M fonnfetlfej^^tfrr^Mi^ 
ed as I have proposed, with thbse- furnished- by tfi* fftWftflfc# 
Sir Or. Shucfcbur^ ^d Oenefal Rby, as well k by^fcMtW aifc« 
pt8«,' ^ doubt remained to Imy mind vrkh ^^pi6tt>fe^h;^^Jt-^ 
cessity of employing the new coefficients, under some fo?ffl flfclp 
as i have proposed ; by applying them, at leAfetj uW^^e^ft&n 
Ilifavegiven them, the coincidence of the reiultfi^Wlflch^^e* 
deduced from observation^ made in very difierent %ta^ W'W& 
air^in^polnt'of temperature and humidity, with the ^dgH#ail3^^ 
tepaanid fgeonietridally Irf tb6 metkxfo I hkv^ d^HB§a^\^' 
thd*nlW*^eMifled tb^cdnfidi^c^, aS the^tituddfe eothji&ted^fty^^e' 
c6&mottformi!ik deviated, in many feaistis (pdHSci&tAj^*!]^' 
th^aii^itka in aa extreriie statd ^f*drylitas'oKftutidait^,)''iitft^^ 
wflWfei^f^aetfedtfttAti-theti^uehdf^t.^^: -" '^^^ - i<> luu^j/joq 

*fet' bavirig to 2CS^MV'Xfb mafc^ daiWewtpolirtn6bQy'^btet^^^ 
tions at the lower station, at the instant of time I was engaged 
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on it^sJPorvi^likfor measuring Beigiis by the Barometer. 98$f, 

m^r^ t9(l^;99^h|q4.(^,^^ilM^ tb^^diwdvaiitage by i»tearp». 
Iff/f^fpf^}^^ fihotmee^ of the mterval be- 

^^^ji)fii]^9 s^,o^,9t^»^epff0AOi^9 ooYtld Dot &TXxmch ftom the 
tf^tJi^^.^^l^m^Pl^i'tQ^ wlucb J aUude» con^sted mmply in tak*- 
^^^SS^^^ff^^^^W^^^^^^ tl^ ) lower $tati(Hi twice, with the exiKt 
%lftftf )^|^<^,^j/^q^^,fipighedi; namely, before ascending the 
h^> ^tSp^yM^fi^^^^ coming down, If any change waa ob- 
s^fyj/^\p };\^y^ t^i^ pl;^^ in. the state of the barometcar, on- 
m^ggjthfi^ff^q^t/Pbseryatiop (the mercv^ry in both cases being 
rgj^Hce<jl{^ t^tsam^ttemperaibure), the difference was ascribed to a 
c^9jijig^ i^^tljee V^ir^^^noetrieal pressure, dnring the interval between 
t^^r^Pjj(^bf^rya[tioi;is; andi on the supposition that the diange 
h^ l^n.unifQiimiit was easy to deterimne the haght of the 
n^fjqfpal pplno^n at thp lower statioi^, for the instant of time 
wJi^fjtJfq .oteprvatio^ at the top was completed. Similar cor- 
r^fjwpSjW^^i applied'ttt ^ temperature and humidity of Uie 
air. By this ippde pf pw^edjing, the necessary data at the 
Ifl^^^tvjs^^Yfij^^oli^tw^pPBrQbahly with as much fH-ecisicm as 
ihj^ji^l^.^^ ^W^y prwured by observations made at the 
e(^^|ps{§n^^>|rt^^ ,tho3e at {the Hpper station were taken ; with 
^hW(f4^W?ft!S^ 4fttiltK chance of error arising frpm theuseof 
dii|^^m^gg)e^ by liferent observer^ was^ in a great mea; 
sim^-^KPi^^i t -4^b^ inatrument^) it may I^ added, were all'<^ 
% flwali^pa$Wc^M>nfc ^pd, with great delicacy, coi^^ined'tke^iiU 
mgijf; t^^q^e^ ^.g^Muationj The ba(i;^[neter. wats fitfniAed^ 
bj£JV^{^%^|.:^i9l;^rgh, and ^qad ^ to the thousandth pari 

qf JR ffi^bt orno^ T>I'<i. . / : 

in?»^d»s>^pfj jjl^sprating the ^(Mrrectness of the cpeffidents 
li-Jw^'iffWP^'ky ♦P appeal to my own observations, it will 
RffT^^ M f»opi^/jSfttirf¥)t4?ry to apply the formwla to tiaeudbw 
sfffi^fl^j^jSv*, Grjw)rgie ShuckbMJrgb, and,.Crent4;al. Roy^.for 
i)^m^8i^f^f3g(^TH 0£( h?ight$j which, they bad determined fgfi^ . 
i^f(^lJy,,fl?^tfc«rfi^tCT.pre<?isi(M>, it may be,j««$wp^, tha^^be 
l«Sd*^ffiW^j-»*)^fpen^I j^^ ^abkdi^#t<^.atJiftifl*u'At 
a5^ilp.t^,iftbftiWi4<,r^Wft^|^grq^pds .ifiqr, ;WspWting^ -tbaliany^ 
perversion of facts has bee;)f|lJ^^^^ac«^fVlm^|[j[^1^ 
twrt3»8ffiMU»<fchth«f|BQ«^ -I *all accoifd. 
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tM Mr Afulerson's Cwreclkmj^ Ote Sffbtts ofHninidify 

tegly have rec^mmr^ in the fiiM fht^ tot t}ie UiM&MiM tiiiAe 
fbrmula, to the obserirations which Sit Oecfrge ShttoUMNrgif 
made^ to detenmne the height of Mount SaI6v^, aa they ai'e re* 
eorded in the 67th voiuroe of the Philosophical Tran£KU!tibn!i. 
These observations^ it maj be proper to state, w^re made fol* 
Uie express purpose of verifying the accuracy of De Luc's rules 
for measuring heights by the barometer. 



Ob0emao(to at the leWer iUUoii, 


Bar. 


Att. Therm. 

tr.i • 


Det. Therm. 


OtMerratkMis at the upper 8ta(ioti» 


%s,n2 


7B» 


$S^ 



The hei^t of the barometer at the upper statiDn was ob* 
served in a tent« in which, it is stated, that a detached t^rmou 
meter stood at 72°. 

Here no element is wanting for the determination^^ the 
height, except the humidity of die atmosphere at the tinie of 
the observations ; and the only way it can be supplied, ia to 
assume, that the quantity of moisture existing in the air wa» 
such as it is generally found to be, when the atmosphere i* hi a 
mean state of humidity. The temperature being ptetijr'hi^, 
U may be supposed that the point of deposition was 10" beldw 
^he temperature of the air, or at 63^9. This supposition w6trlii 
^ve, by Dalton'^s Table, the tension of vapour, corrected tdt 
Uie difference of temperature between the point of deposition 
and the temperature of the air, -607. The elastic force of" toe 
atmospheric vapour, at the upper station, determined in ^e 
same way, would be -452. The several coefficientg com^uteSd 

separately, are as follows ; 

t- 

1. Correction for the temperature of the air. * . 

1 + .002086 (^- 8«')=1 + 002086 ( ^^'^^^ -^B^^ 
= 1 + 002086 X S7.46 = 107811. 

2. Correction for the difference of temperatures of the mer- 
curial columns, at the two stations. 

JMH712 (1+-0001(».'FIT')=2&'712 (l +.000103 -7»-l--78^) 
C5: «6.71S. (1 + 000108 X — 5-9) == 85-712 x eSSSBf = 25-6f6. 
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on ^FoimviaJbrfiutmi.riHg Beirut by ikeBorameter. jldfi 
• ' S. ' Coneedon for the elemgaticni d£ the atmo^friiericd ootaina 

^•^•6+B—(/fy^~ ^+ 48-8^5 + !te-71«— (-607 + .463) =* 

4. Correction for the pressure of atmospherical vapour. 
6— gy=tr28-396--^=a8'896 — 101 = j»«94 

B~g / =25-696— ^=25-696— 075=26*681 

And rog. g;^=.log. 28-894— log. 25-621 = -O^aOgS 

Fathoms. Feet 

Henci5A=lO,OOOxIO7811xl-Ol990x;O4SO98=478-9=2848-4. 
This result exceeds the height, as deduced by trigonometrical 
measurement, by 12 feet ; but, if the temperature of the mer- 

t^Hfy 1^^ tljp. )S),arometer, at the upper station, be taken at a mean 
l^t^f^n t^e temperature of the attached and detached thermo- 
xnflti^s, m the tenf (and there seems to be no reason why the 

j^(^-mer should be preferred to the latter), the corrected altitude 

)^ thq mercurial column, at the upper station, would be 25'704, 

,fnd being corrected for the pressure of the vapour, 25*629. 
Jjb^ calcuUtion being repeated with this result, the height would 
be found ^826*8, which is about 4^ feet less than the geometri- 

^{Pal height By the method of De Luc, the result is 56 feet less 
thaii the truth ; but, by the formula of Sir George Shuckburgh 
and Greneral Roy, it exceeds it by 18-4 feet, a proof of the cot- 
rectness of that formula, when the air is in a mean state of hu- 
midity, 

t J A-«nother set of observations which were made by Sir George 
Shuckburgh, on Mount Saleve, when the wind was SW., and 
the weather hazy, accompanied with thunder, the foBowing re- 
sults were obtained : 

Bar. AU. Thenn. Det Thenn.. 

Lower station, ta390 7r.6 73* 

Upper staUoo, 25.70t 7S.4 €% < 

'tftl Ihis^ctlse, the pcmitof deporition cAimot, on account of the 
humid state of the atmosphere, be estimated to be more than 4* 
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The height, from these data, is S8S9'd^^iMSdtmg.^JI^ 
feet £6Mi'^h^cformer,,^;9;i^lty,and 8 J f(^| from the geometrical 
height. <Fhe height 4^uced by Thi\iMc's rules^jfti^ftfet in 
defect, Mig 12 feet le^ than before, ^^kK^cflmiibtudfiltli gAater 
daittiriie$9.ofdae.atmosph€jr^. Byi« c^WBSMPfegJdrf «Hf«8ft#e 
ieigkti<i»mpiite4 byJi^^immSom^ .iliil?§?ftcfefiW^Mfo 
iftioqlyj8/^r feet ia defect. ,*,,., u ,t!un dhv/ .Wa enw 

uWi&iiwgardto tile : degree .4>f^ccM?:ftcy,,tbftt;fi?B Ife ^JBRf^srfi 
tO' ^long to the geometrical measuremeiUs, ofTSiopig, S^^flt % 
gm« byiSir G. Shuokbui^hri^ may b(^pfcg?jBT,tR^St*t§^^at^^ 
the requisite data seem to baye been d^te!^wme4>(Wti^^jtj^l§i^C|^ 
scrupulous care ; and, .thoqg|i t\xe reau^t^ ^o npt^ac^rd ^^y 
with each other, the height being 2828*45 ^^t^by ^ne series of 
observations, and 283507 feet by ^nother, it k-p^ttaJBOftak t 
th^ meaii of the two, 2831*8 feet, is within 4 feet of thejbiUh. 
Of these results, however, the latter, having been aeau^ ia a 
more direct mapner> is perhaps mora entitled to ainSoe^. 
llie eiTor in the data furnished l>y the bait)toefet§f c5dld*tr<nf '^ 
accorAng to the estimate of felrO. Shtickbur^, e*i*WP<^8^f 
an inch, though all the errors were on one side ; but, as '96SI 
tiii|;htiliavepro€tuee4 II difference of nj^wiir^g' nf ft-H»^n tly | 
computed height, it cannot, under all these ^rcumsUuic^ be 
expected! that the altitude deduced from the bai-onli^MitiS^dbAr. 
Tatio]i^vs|Hmld:(^,cide witlaii less thaal0i^0^:£^^tll^9^ 
signed geometrical height. v,^ 

KAratg tjnf^^hewn ^t ihe formula^ «iTV^%P^i^^^^^ 
observations of Sir 6. Shuckburgh, affords results wnkn agree 
as closely as the nature of the data pfpciDdit3,. .^H^ Ji^^^d^ 
computed by the geometrical method, I shall^iioW^^ it to 
sditil^^ A<»i)iu»»fautlk^r«bs^r^ fir«tii»|i)IRpyf adeattg 

o^'M&^subpi^aAiate.dktici^fiash^ by>^<lttdE§ftariijwnlyA>t 
tMi^%^;liam«md4»^ ^ba Jdmosphtre^ qfii^fM wfufSppR 

dMbfy muk ^ ^4\libigfatil ru^oaif^y.'j ^>ilj >0 dJiioU &d$ oidlhr 
«nii^f«»ii ikBumfUf ItMH uhi is ^ma^mmAAuOmmUmm 
lume of the Fbil. Trans., eoMei^ftMouikYUiSkHi^^ 

'^ • CSBf «a»i<'T'>o OS 05f iiu jev 
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O m M i bk ii|»0rtrtrtiawlJcw/Hg^gcto and k 

likening, 40 be toaftfeit . ,: 

i9i£fh||«ri4ftiiii»ifliil».ta(W4 51i AH 

^%rf^tlf6 i^tid hUDbMky of ^e nr b «ttll wanting; Irat it 
UlSl^^imcfilt^f^ that, at tl^e time of the observations, the main 
waa SW. with rain, it cannot be far from the tittdi to suppose 
^)^ifikd df* depodBoH to have been S^ below the temperature 
df th^ is&fl at the lowecrt station, and 1 J"" below it, at the ufipcr 
orife. We shall thus have/=r -390 «id/' = -864. The aeve- 
rU e6rr6eted codflScSents are as subjmned : 

^'lrC4)rrecti6n for the temperature of the air. 

1 +.?00J»6fi/?!~^ -*32) =: 1 + 002086 x 20.25 = 1-04224. 

2. (Correction to reduce the two mercurial columns to the same 
temp^ature. 
^Sftm* "^^^^-^i — 51|) = 28-704 (1 +-00096) = 28-714. 
)(^8(Jd^9^^Wi.^ ^be dilatation of the aerial column by va- 

..i^f^QTifefition for the pressure of atmospherical vapour. 









r^fifeote A.^ lO^fiOO X 1-04824 x m)ldl07 xr'0}a68«F Wim 
tA^!imr^S^f»f€9t This result differs oidyidb^Mt, ft jj^^ 
fhaiBtbff Ifet^ty as it was determined by leyeHiigf^9«4^^)^^. 
dsMiiw^Tck ig^ do cbubt, partfy aficidental^ as it is fimmdef^if^ 
within the limits of the exactness furtiidied bj ibe ifoHib i«4Mtf 
wouldjamit a deviiaMi of at feist 6 fdet, when aU tW^bscrra- 
tiQVlt^n»^tdcm with tfie utmosi cai^ 

VOL. XIII. KO. 26. OCTOBER 1825. R 
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The neoct example I ehuU quote, is ouIb id which OcneD^l 
Boy^s method errs about 13° io defect; ks objeot being toidcH 
t^mine the height of d^ Peak of Snowdon, above Caeroarvoit 
Quay. The di£Perence of elevation was ascertained, by a<oare<- 
ful trigoQometrical measurement, to be 3S55.4 feet. 

At the time when the observations were made, which wa&at 
8M 27^ A. M., it is stated, there was " cb^ff ahove."^ The ba^ 
rometer and thermometer, at the two station^ then stood as sub- 
joined : . 1 . 

Bar. Att Themu J>eL T^eon. , . 

Caernarvon Quay, 29.984 56| 55i . 

Snowdon Peak, 26.271 42| 43 

As a fog is mentioned to have existed " 'above^ at the time 
the observations were taken, the point of deposition may be as* 
sumed to have been S° below the temperature of the air, at the 
lower station, and 2* below it, at the upper. According to this 
supposition, which cannot be far from the truth, we should have 
y=;.382, andy=.274. The several coefficients determined, as 
in the preceding examples, and multiplied together, give 3560.8 
for the height in feet, which differs only 4f feet from the true 
height. 

The only example given, by General Roy, which seems to 
set the corrections for humidity at defiance, is the one which wais 
furnished by his observations, to determine the height of Moel 
Eilio above Caernarvon Quay. Though the weather, at the 
time the barometrical observations were taken, must, from what 
is stated, have been exceedingly damp, the result, by the (xm^ 
mon formula, contrary to ^at generally happens^ greatlyiibx^- 
ceeds the geometrical height ; nor is it possible to recJoncUe theiK), 
by any supposition that can be made, respecting the hygroiae- 
tric condition of the atmosphere, were it even supposed #rhat 
cannot be admitted) that the air was in a state of absolute dcyj- 
ness, over both stations. Whether this anomalous result Isib bfe 
ascribed to some inaccuracy in the geometrical measuretiients of 
Greneral Roy, or to an err6r in his barometrical ' observations,. I 
am the kss disposed tb hazard an opinion, ds the trigonometri- 
cal data, which he employed to determine the height, do not af- 
ford sufficient checks to detect errors, if they existed. Two an- 
gles of elevation were, indeed, measured at different stations ; 



Digitized by 



Google 



ofi Ihe V^rimdajor meamHtii^ Seighia by fSka Barometer. S9& 

b«l« tile distance cf tlie points; at wb^ they were tdken, ftam 
tM^sninimt of die mountain, baving been determined firom the 
saiai& data, they do not furnish the altitude, by means of distuiet 
and^ independent measurements. As matters stand, these results^ 
difier from each other by 7 feet ; a difference which appears to 
be too great, when it is stated, that the base-line, which formed 
the ground-wprk of the calculation, was twice measured, and 
thougli 14,076 feet in length, the two measurements agreed with- 
in less than a foot. The theodolite, with which the angles were 
taken, is well known to be one of the finest instruments that have, 
at any time, been employed in geodesic operations. In these 
circumstances, there seems to be good reason for suspecting, ei- 
ther that the geometrical height, which General Roy assigns to 
Moel Eilio, is too small, or that some error had mingled with 
his barometrical observations. Of the two suppositions, the lat- 
ter is the more probable ; and yet a deviation of 7 feet in the 
altitude, would have required a difference of about 40" from the 
angles of elevation, as they are actually given, — an extent of er- 
ror, which could not be supposed to occur, with the most care- 
less use of the instrument. 

On the whole, it may be infeiTed, from the examples of baro^ 
metrical measurement whidi have been examined, that, though 
the heights of places, deduced by the common formula, may de- 
viate considerably from the true altitudes, in extrcine cases of 
atmospheric dryness or humidity, they approach to them so very 
closely, in the mean hygrometric condition of the air, over the 
temperate 4ones, that they may still be relied upon, for all the 
ordinary purposes to which barometrical measurements are ap- 
plied. At the same time, it appears to be equally certain, that 
nape of flie formulae, which have yet been proposed, will give 
resbltlslat all conformable to the truth, when they are used for 
the computation of heights, either within the Tropics, or beyond 
the Polar Circles. In the former case, they will give the heights 
too small ; while, in the latter, they will be found to err equally 
ih excess. Mr Playfair, in his elaborate and elegant paper, '*^ Oh 
the? Causes which affect the Accuracy of Barometrical M ea^re- 
rnents*,'' was duly aware of the influence which the varying hu- 

■ Tranaactions of the Royal Society of Edinburgh, vol: L p. 127. 
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¥1^^;^ w^ as too complex tal)cf'of fti^ Jittic«kittf ^;j^ 
K^ ^ssidssbd a gl^ter degfe^ of 'f)]^l^ibn ^^tild< j^fi^dBiyetldur 
catW b^ claimed fbr it. If the ccM^i^lidfts^'^hi^I^iwfe '^gg^ 
etf^'^shdlstill bfe found d^fectlv^,iti't*ie^^twk^t|j|^ te tlM«te 
tHe^ Common rules are mapplkakAty th^^fyilv^d i^s%^ 
ihpart, atkast, to the diffleuky of tbe'd^jbtl-^fldilfoid^ 
whibh neither the analytical resoutees^'>ft ^j9Plta»,2«Kir3tl^ 
refined researches of a Plajfdr, \fete 'alil^ 'At^gtAknotdyoifi^ 

come. .''.'.'.: ,>( ,fr fio abiuh 

' 'i j i j 1 ' ' » ■ III 11 ■ I < ■ PI I n 1 [ > III » > 

Attir; V.—On the Adim ofCettain f^Mst^'I^Orh^p^ 

stances of an Animal and Vegetable origin.-^By Hki^^ 
* ' Home Blackaddee, Esq. Sarge6n. ' i»^- okj j2rn7iill 

t^ '- -' ■ >'. : ^ i- 't'^ //j;/ii o'lov/ fbidw 

JaOMEyeara ago^ I Jbad (^fimm iQ.m»k^n^rn^mm(fSPmn 
mehtbifior'the purpose of a«qertftining.U|ie:retet^Vff tpejR^ oflibSri 
d^oiftiiclf bodies^ and tUe*effecft»pw)duce(lQft tbpnftfby^fjfe^affc 
tloR^of variems fluids. Ill tb«; jeo»r^ gS th^, i|iM^^g§it|^iiri5^xi 
ta^d^atttispiiedeniied thfltnselres, Tfhioh, «p f|5iF..tiSr,lf{k^|^ifjQ^ 
MW^'an^ IciMainly not debtitaute of interest. / .Itukjjte M»i^ 
these facts that I mean at present i»ore;parU<mtefi)flJ^#4ffir|rt 
liitipr^BcbatiiigrtlMv inquiry^ it was. con^d^i^ of Mipi96|aiMq:to 
dlBtiiigiilsh bcklifis not oidy as beitig of ml^eca^ ^fg^t^^gi, c^i 
atiiikiid /ongki, but also as .being, natuml or artiflcpal ^.^tj^^jy^i, 
sudvas tfaey are foutid in naiture, or t«odi6^iOq)ytibyn9t3^i)^fi!jr} 
n^ikhiiBicpl operation, and such as have bcien.&inni^lO^og^ Mi-^ 
tdniisabstadces by some process differing mpl^.Qi^,^^llffffllfj% 
spip^imb^ianicai 'Operation*. ... ■<, iu^.upo^.da tjib ,§m 

bia 0unMiiii^ the .effects, of different Jiquid*fmihff^gri»qJWhi 
di« of am wriitoi' and .vegetable origin, I yr^ 4^sM;49f|Sj.pfx5f'BcSfio 
taiis^ notforijy 4ihe qaa«l|ty tf ifli|j<fa ftfesprfpeij^f^^ 9^m 
cpgi^ilkms^gmrd^jim ^u*j,^so.jthfe ^^-flW^pt^B^jet^^cfti 

that resulted. Among other fluids, oils of ,ii©|^faftj^i«dif^Jp 

^aiuuud J I Jyj^nqij'naa joir ylnlf-.V'f^ ?.s:n ahj?oi euonuo 8ulT 



r • J^Jp^ 4^''f''^t{T^J'^''P^ff^ ^ f^WfJ*®"^ *^*W *®H^ bodies \ — ^.. „«.^ 
the faculty of abwrbiig water^ wheiherliqiud ir'^ tiie staW''5?^ipdw. '^^ '^ '^^ - 
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wMbttl^ g)iBfkxiA(f W^lS^r^ ^tPff-tiws jpff^hft^^ftipj^^^^l 

%lin*edwrtf sMJ^bB4itq,^SBWm^U,;^nd, by t^iijg ^jjgtWWj 
i»^{iQ^,^^si^.|0?'C^.^q.,Wier^ pretty aqqur^dy d^rpiii^, 

B^i^ffi ^^#)11s,j5w4s»- Wi4 rtfee r,es>iitii|g loss .«f : qobi^q^f y^^ 
^^e^ ©f )«^Jb^%ff&4J»y^e?;etd0:ej:pj|^^ in each c^ae> afjter thi^^ 
[^[i6iM^t»^hQd4>fj(6 ^4i«;fpM^(J that, in certain cases, in thosa^^u^j 
9^fctf3^ifehijsh-h^(l)i^en-ji|]pifl|fi^^ in oil, the co^ii^v^; 

fofa»iw»s,^lrtl<ipe^^ §o|»uch i^^uced as when other fluids wev^ 
a|i|fed)iQfihw8|fi>jto4lltenq^.Iw^Jedlio try, the efi^s pf .pth«r. 
fluids on those bodies that had been previously well soaked ittj 
oiL The result of this experiment was, that previous immer- 
jdon In oilliad buTa small effectTri preventing, or, spieaking^fiiere' 
o^if|^tJ^,i^l^^di^^\^ of water i» thejstat^ of ,9. 

li^p^4-f vff —■/-:„,■'-» ^^>^./ 1 . .,>,"/' 

Having procured four Jtijjghly sensible hygrometerSj> t^ of 
which were made of a vegetable, and the other two of an an^ 
i^^m}§im^piflmhikt*s6d i/he^tsAeim ^a^t o£ one of ea^dH^thO! 
iiiLfiiit^ ^Mil^Ithf^y^lkd t^u^l^n cofiopletely fiQ(kurat^d,j^diibef 
oS^ ^e^iig^'d^ Iheii* gui-feuMfcs had b^em gentty wijDed >cifijf Byf^ 
ni^isf^f^^gycJft/'batef if^eiicilv ir ivaft' obierveAthafemdidegteeaoft 
^SpaxkAmAkd^ib^ii ptoi^md^ hy the fluid,! aBithsiqidbc^ne^) 
lii^^^fild i^lidif^ dttb^' degree ^ '9fbkh<th9jipckntsA,fjpxBv\mm 
t<)i»^%J$^Utfel(ibtt'^Pthe^L . . r ] r.r. ^.^,;|t .^,^^(, 

^^Ttefite«fif%|^obetii«^ that is, two that had bj^njoifad^i^ 
tWo^§^^m€ &^^^thkt fluid; were now placedoki i^b<)^te() 
difttt^4}r; i^^^&^-^festiU bf this experiment^ which ha% sb>cibdiate 
t)^i^if(^Fi^<^abi^tMd tepeftted/was, «b«ti>previou^ittii^^ 
si6ft {{IPSl],^%^l^td rehd^r an opaque stibstanee a^ostipor&^jirr 
t¥aSS^i^,'ift^Qftl afitet ill prereitting,. QiidrdoiitiieJHifiretirdKj 
ing, the absorption of aqueous vapotfr fj^oinvi^^^tmol^jiimri^cfiir^ 

Gdg^>aiaMs^fi«%^''^^ tAii &r^^^«»c^?^ifi^C^lvei^fdrjnju^ 

1 fiP^aip^t^yaM^*^ dflfhe^ktt^^ b^trdfisvcdos^bidsnUlfidi^ 

B.lo rtJio ^ghiuft ijiljo §nofflA .b9ilu89t iadr 




Digitized by 



Google 



84^ Mr H. Blackadder an the Action of certain Fluids on 

fill up the interstitial spaces between the particles orfibr^i'of 
such hydrhophic substances, without entering into the sulMtiMtt^ 
of the particles themselves ; and that water, according to citt!uftl- 
stances, not only enters into the interstices, but also penefcWttlfes 
into, or combines with, the substance of these particles or fiWfes, 
and even at the time when the interstitial spaces are occiij^iM*^ 
an oily fluid : For the presence of oil does not materiaHy WAh- 
ence the absorption of aqueous fluid, provided the sutfatebF^e 
solid body is not so coated with oil as that it E^all act the'j^^ 
of a varnish. ^*^" 

We are thus enabled to explain how it is that the human h&fa- 
becomes so quickly affected by exposure on a damp ev^rag, 
though oil may have been previously pretty freely applied to it; 
and how it is that leather, after it has been soaked in oil, freely 
absorbs, and transmits moisture, when exposed to its influence ; 
for example, in walking over moist grass. 

Experience had taught, that an occasional sponging of Har- 
ness with fresh water, had the effect of keeping the leather* soft 
and pliant, without injuring its cohesion, much better thttn ^iSSjy 
fluids. When fresh water is applied to dry leather, or' *#Rfeh 
the latter is exposed to damp air, its fibres absorb a certiitf *jp^- 
fion of water, and are thereby expanded and rendered i^iif^ 
jjiant and elastic ; and, as the fibres are thus brought into cld!^r 
contact, the cohesive force is rather increased than dittfitti^^, 
provided too much water has not been received into th^'itt^- 
stitial spaces. When, on the other hand, oil is applied to'^Sfy 
leather, its pliancy is increased ; but, as this is produced tttift^ 
by the lubricating property d£ the oil, and as the fibres tetti^ 
crisp and contracted as before, the cohesive force, if not dkbi- 
nished, cannot at least be increa^d. This, however, I have not 
had an opportunity of determining with sufiicient exactness, by 
experiment. There is an artificial substance, of vegetaW^ dii- 
gin, and of foreign manufacture, known by the name of P&pkr 
vegetal^ which is exceedingly sensible to variations of atmoi^ph%. 
ric humidity ; and, in this respect, is well fitted for the constt-trc- 
tion of expanfflon hygrometers. Its texture is very compact ; 
and; though very thin, its particles or fibres evince a vety^WMg 
cohesive force. It is more transparent than oiled paper, aaftd When 
oiled has nearly the translucency of glass. I have dft&iHjni^ 
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^m^l slips c^ this substance in tbe construction of hygrometers ; 
ope of whidi, after about three years almost constan.t'expQSiure 
'm the open, air, in situations where it was protected from ,rafD, 
retained its senability undiminished. A hygrometer made of 
^hj^ substance is perhaps more liable to suffer ii^ury from t^ie 
contact of water in the state of a liquid, such as drops of rain, 
^^^ those made of some other substances. But, on the other 
hand, it is exceedingly sensible ; requires no pairtictdar prepara- 
tion ;, expands and contracts with great uniformity ; and| if ac- 
cidentally injured, may be repaired without any very great exer- 
tion of art. 

When rendered transparent, by the application of oil, it is 
^ually sensible to the variations of atniosphmc humidity as be- 
fore that operation ; and, in this state, it is less liable to suffer 
i^ury &om drops of rmn coming accidentally into contact with 
it : For, when the interstitial spaces are occupied by oil, the wa- 
ter is prevented from making a lodgment between the fibres. 

The construction of the instrument which I have found to be 
IJne most preferable, is that of a pulley, to which an index is at- 
tached, in the form of an arm or lever ; the scale, forming the 
segment of a drcle, being attached at one side. To each end of 
the s^tient slip is affixed, by means of thick varnish or sealing- 
wax, short doubled slips of very thin metal ; one of which is 
tonnected with a sliding-pin, which moves in the frame, and 
which serves to adjust the index ; the other has attached to it a 
fine metalUc thread, which passes round the pulley, and which it 
moves along with the index, when the sentient part contracts. 
, When the latter expands, the index descends by its own gravi- 
ty, and thus the use of a spring or weight is rendered unneces- 
sary. This form of the instrument is much more simple and 
easily constructed than when a weight or spring is employed for 
the purpose of ^ving the index a circular motion ; and what is 
ga^s^ by ,tbe latter mode of construction, in regard to appear- 
^19^ S^^ is more than counterbalanced by its complexity and 
consequent liaUlity to disarrangement. The expence attending 
the construction of all complicated instruments is a material oh- 

When the substance frcnn which the ^ntient part of this hy- 
gr^Noaeter is formed has been imbued with varnish, its cohesive 
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6t» mjs^>Sfyiiigff^u»^jSu^9om 

8Fi^9.^i¥^Nt$lsi^l4 <)»«jf^f^«>W-tinn^^ P9I>«^-Rl^^i^»ig^ 

added greatly to the comfort of Cap<aineSH B9tlBtaft^ <k'>ffiW^> 

^l*q 6H\is^SaB?ein.qufsti<«i,; whe^,9Im^ ^(f^^^^m* ks3^m- 
•ji*#bJW^M«pt, .^wrt. H.«iinot,}}^^fj5,ft^prfH$*q«|4 
_i^?perdi«pi^ o|)jecstS; cannot he df^^^^^iili^qMH^JlKi^Bfe, 
ihS^m^y is. pot always a ^^^adTAi^t^ge, #^«bfn i^i«^;$igg^f 
.j%h(^ to iim ^sdmaa. of .the «x^«u^^„ js t^fjifl^jaf.j8}}y 

.f?gJWL , .,,,, , ..,. , ,'. ,; j|„ ..'.inonn'i "niJoiftncK) 

,.:-. Wl»S».,«n9^4 with *.«>«, of vwfrislfe .f(g)^H^,j)fiT|i^ 

ooinpletely exclude water, whether in the,^^^,{9J|.ji^l|gg^-^^r 
-if WWm ^.9PWm^ <Hwiflgs i,a?v^ ,a^,j^,^^ii^i(^^ijgl^^e 
,7m^^S ^a^iuMjly fitted for S9(ji^y^g„f^£;,^j<^^^|||e 

iJ^IR"?^ TWii4» it h^ b^>P sulgected tO;^h^j,|«ppf jgjji,^ §^o^e 
L^^bipd«(r;'8 haffu»e|r, ^hen.a^teel po% ^ ,Hf^pf ja i)§pl 
JB «>Ryi'?g «^!?Wg^ the ^ect,p)K^^cp4 i^ ,tb^^^ ^g^ fflS»* 

>Rr^T^'. - ' ■.:.'>!' ,'f, ,!fora iBoiJoBiqlo 

••^ &*i^if??*?;i • ~ ■.■.:■.- ;^om hnB laonicki 

DauMMOND Place, > * 

-jv- ■ fi^DivvtraoM. J" ^ ■ • , '• int itb muid ^^moi^'{s 

*'jiii jn: iMu»]/.K -. '«_ ,'^ ■ . . i ' . ■ ' ^jmIo oiU si ii ctjsrfj ^gni 
^aJCTiqo v'Jkm, V, >/ .{{ -j • . i * ' ' .^ ulf yuiJ70D8ib"lo gborfl 

;&li|liBxaiB0d^^jdieinAii9i^at>^£i^^ ^hidii^iaMbtdiiile 
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-ttl^iM c§i^|^£lM^ '^^to'Hi^ b6hth!d^f its iAieti^t^, U^^ 
^H^^ctmmW^i^^^^pba. : Por ft power of #ns kifid dW^ 
^MesM^Wa ^^MsHitat ttt {^le^ldure, or totally rembved, IF'iife. 
'^%£AHf¥ei|ffih^ '^t^eveheaiibedkectedinoppo^rionto wind and 
^{iHb;iU.-imita!^ ^ iA^oM 'of fieti^efttitig from the danger of 1^ 
ocmflicting elements, when their united powers c^ppose aiH ap. 

^^^yBfiy^tc^O^t^^^^i^^yi'^^^ in aSbrding a more certain 
'^khi^ii^iaiiJie^bfdoti^r^ a new impulse has befen ghrett to 
^^^da^^tiKeTtiU^ WPtnottett m fluids, and the theoretical prindplis 
HOT Wnxaf arcnilectnre. 

^^'^ ll^ffiSbyali^a,-Hiat; ifr Ui^se departments 6f kiettcfe, vflie 

^teaSHi^llitf^^diickl than other nations, arid theife ls> pel- 

"fS^I^4}iA^l^ik ht the remark ; for the operattoni of art* ha^fe 

^rild^art^Plteri felit ffiffl^ directed by scienee in iihisf cotttrtty. 

"^^'iMkikiii^ iif ^ kiibwledgfe of science is otAyhi^mitg^ 

^£&ifyiM^hu shbrk (Ime^ x^e hope it wffl be acted on xWfli 

^.dlote iffiiteS^^lftali ithas been in any other pkce, or In any oth^ 

*^^3 ^i^i'il^ticfi to be wished, that some able writer ^ould 

*^te^^S[^ftiifeity of pite sci^ce into a form fitted for the tiie 

of practical men, and teach the truths of phyacal science in the 

plainest and most ^mple manner, — ^not in tfcecottttected tl^iiis of 

systems, but in the most detached and indepcaideat&ovn^ rficoUecU 

ing, that it is the object of the practical man to acquire the me- 

thods of ^iisooyermg the laws of nature as they actually operate, 

.peS) ^ftQitfmHlhe0^j7obttbp$^ toi»ed^iiiiri».j«Od «^i()iBfiatt fracte, 

ness. Knowledge of this kind^lownpt U'^u«;!^n8^flbb^|^vi- 
ous systematic study as may be expected ; indeed, it is mo|L^- 

^£9$tmStfei&ii\i»of^ find(ft^afndeffed>jfiumliair%.i^^ 3lU Jbii- 

sMfe)db)fiifmitauldt wMbnAdflriifAi^£99^^ 

^ttnmostu&au^llsp^a^ okbe^^obotx^^oloet of 4iatiiral7i|Jieiwn{«B. 
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^^ Man, Nature's minbter aad uHtrpteter, acts and undtfr^tmids 
only so much of the order of nature as he has obsenred by the 
asastance of exparienoe and reason \^ his labours are confined 
' to directing and raodifyiag the effects of natural causes. These 
causes are often difficult to investigate ; and, tbere£orev the xm&t 
.concise and gonoral modes of ret^oning are the best fitted fearibis 
purpose ; by these methods, the pure soences have been acbv^- 
ced to high perfection. I allude to the geometiioaland antilj^i- 
cal methods of reaaoning. By signs and charaotersy the «%e- 
br^t forms a condensed and faithful picture of the state of the 
problem ; the peculiar merits of this method are comprehensive- 
ness and generality. The geometer effects hia object l^ the re- 
lation of lines and figures, and appeab to the senses for the ter- 
taufty of his eondusions. Each method has its advamteges, but 
a mixture of the two modes is superiiHr te> :eithtr ; h&ammAR 
gaieral conclusions of the one may often be proved to the seizes 
by the oth^. 

But to return to the object of this paper, it may •efl^i}y 'be con- 
oeived^ that the motion of steam Jxiats, their forms andpro^r- 
•tions, will i^fford some fine subj^ts fbr the application of s^anoe, 
and tend to illustrate the remarks we have just ventuml^ OHithe 
advantage of the species of knowledge, which is rather founds 
im a just conception of the action of natural causes, than oOfl^e 
systematic doctrine of scho6ls. Our object shall be, toiiiid the 
resistance at different velocities in still water, and the bestiV^o- 
.city for the paddles; the disposition and number of the paddles ; 
the resistance at different velocities in currents or stream^A^ 
the velocity for the paddles in such cases. ' j, tij 

In still water, it may be assumed, that the redat^ce of the 
aame vessel is sensibly proportional to the square of the veloci- 
ty ; the difference from this law being too small to produce a 
senidble effect witjiin the range to which the velocity is limited 
in practice. Therefore, if a be the force that will keep the 
boat in uniform motion at the velodty Uy the force that will keep 
it in motion at the velocity Vy will be found by this analogy, 

u* : t;* : : a : —5-= the resistance at the velocity v.. 

Now, this force acts with the velocity v ; hence, the mechani- 
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cid pDwet required to keep Ae boat in fnodoa M the velocity v. 



will be -5- 



Whenee it iqppeart, that the mechanical poiver, or the power 
<«f' a stean^^ei^ne to impel a boat in still water, mlust be as. the 
icube of its ^vekxaty. Therefore, if an eo^e of tWeJve bories^ 
rffomtv "mill impel'm'boat at the rate of seven miles an hour in 
still irater, anc} it be reqaixKl to know what power will move 
tile same ixMit at ten miles per hour, it will be 7^ : 10^ : : 18 : 

: — =3 = 35 ; or an engine of thirty -five horses' power. 

Thb immense increase of power . to obtain so small an increase 
of Tdoeity, ought to have its influence in fixing upon the qieed 
of a boat fear a long voyage, and its proportions ought to be 
adiqpted for that speed, with a proper excess of power for emer- 
gencies. A low velocity should be chosen, where goods as well 
as passengers are to be conveyed. Our example places this in a 
striking point of view^ for to increase the velocity of the same 
hiat fiom* seven to ten miles per hour, requires very nearly three 
'temes the pow^r, and, of course, three times the quantity of 
fbcd, and three times the space for stowing it, besides the addi- 
ticHial space occupied by a larger engine ; consequently, if seven 
miles per hour will answer the purposes of the trade the vessel 
is to ccaiduct, the advantages of the lesser speed must be evi- 
dent. 

Aeeordbg to the principles . we have cakulated upon^ the 
powOT' fequired to give a boat different velocities in stiD water will 
be as fc^ows : 



(8 per Hour* 


Hones' Power. 


Smiles, 


5^ horses* power. 


4 


13 


5 


25 


6 


48 


7 


69 


S 


102 


9 


146 


10 


200 



In short voyages, the extra quantity of engine-room, and ton- 
nage for fuel, is not so objectionable ; but, in a long voyage, it 
reduces the useful tonnage to so small a proportion as to render 
it doubtful whether such vessels will answer or not. The con- 
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t»Wbe» the p^d}^ of ^ ^a^Hl|oat,^f^li^|}ffi>jj4^^jy^ 

WA9 rfjwceotr^^, tb^ effiwJt would nQp\he f^p^^^j^^pl^egfy^ 
m^* b^ c^H?4 4iie ^ntre of i:eacp(^,. Jt has. i^t J^^^Jjjgjj^ 
e4 fwlbe f!ft^ under copsideratip^.hjfllf wyt^m^Vf f^^ 
suh^eqMWfeolgwt of research. t .,^ . i. j ..i: rlrf) ^noaoigai 

W«,WPP<Hie rtie fluidtQ.beM,resl^iaE^:rtf^,y^fl5i%9Jf)^gj 
ociWr^oif^reHacUon to be V, m^ ^^Y^lppifiy qfr^beft^fl;]^^^ 
then V — i; is the v^ity, .w^l? iv^b,:^,]^4te m^^s 

wftdilW' .velocity; of the bo^V¥ ^w4>t9 .^SirYielfl^tyoTf^hgSfl^ 

ei|u^t *^ pa4d|^,,have w? ftiiic^, jtp i^ogel, ^^ l^t Jij^d^ thg^ 
pa^dleSfiQii^e to move at a slower rate, they would retard it 
NoW, as <V— t;Jis the' VaBciiy,' the fette of'tor^iS i*# 
be itii(V — T^)% for thi^ quantity is proportional to the pressure 
which would produce tfie Velocity V-^ vl ^I^Uf/^tfarftg^g^Sfi? 
tktoof the fwJdlek' ithe ^rftt^fyM^! wi^.^j^cj^c^^gSb-rj*, pacb 
since the velocity 0fifth^<^i<9«tirtM;i *m*j^^§Uf?»ip9Wf«^ 
V — z; :v:: (V — »)* : w(V — t)^t , And the effect of this 
power in a ^ven time, is a maximum' when v^ (V — ») is a 

centre of reaction oi the paddles is 1^ timd^ the velocity /f the 

"°*^* looilw .offt ^3 puibiVL ofd ,(\ /i - t "^ oalA 

It is desirable that tne action of the(^>{i*ddles^_slpulai)e as 

equable and continuous as possible, unles^^hey be arranged so 
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lte!lftfe^^a|^ai*^^^!>c!t^^^ ^)ddaie A of thd^l^litt^A 

tiSg,^(F%Ii&}^4'€r^ qtiiitii^^' th^' water. Thk amiogeMedl ^j 
lows time for the water to flow between, and for it td eiieapifej 
ft*fa^te<Sfltig»TAdai6s;^ Tf a smaHer number be Employed, 
tfaw8 ^l 6s H*a&<irt'iiiterva, during which none of the pacMles 
Wfli*T8e itt' full* action. ^The utmost variation will be between th* 
p6HH<Ki^^bF i!i!e'^h6bld A arid B^ Fig. .9., and an intermediate 
pbSBfA W^AieHn^^ *^ wheel G. I have not attemptfed to 
represent the actual state of the sur^Etee of the water during the 
iafe(^dJ?^iffitpatftlles;' for, unless it were done wtth accuracy 
ac&iiNciiB^^fBdMi:iii@,^i^bett^ undone; but the form t^ tile 
sfrffa^^fl B#iiMeWiliy' aflfe6t ^he conclusions. ^ • — / .. 
«#i^tt^lHeV^hte' fedfe^'df the wheel, orthe dejAh of the 
lji?te,rf3^Tietf iihii iiumbei!' oiP the paddles h ^Veri, becomirein 
^ ^^^^i i^k the pre(^ih^ conditions a^ ^ h&^&k^reA 
t8P Yo^y'^i ^A«l ^%.'*.>, Ae radi^ - f , and ^r =4 thfe d^ 

4lf»r flSi/^jiM^'^^ ; . and 71 their numbe^, Then -^ = th^ 

*Si8 ^fAPrfiifiW^^H^ between^ two paddles, and r cos. — ^= 

d>fl^ cti]e-(i6si|j^i^^ihe angW, bc^g^ ^ d^th flroi* the tentcei 
<rf^li««*tt^to>tli^4lirfetie of the water; an*,/ j v^u 



eidJ 'io Ji>oIt'> v.i; i. A 360 ■ ■ ^ ^- / ' : 

. , ,. rcos =r — a:, or 



•JT 1 V- COS -~r J = ^ =F A a,, the denth.,of the padd 



les. 

o oiiao'j 



"^ r- A 0, the radius of the wheel, •^^^^^'' 
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will giire the decrees in Uie angle oomtaiiied between the tiro- 
paddles. From unity suhatract tho natural cosioe of tbi» angie^ 
and the depth of the paddles divided by the remainder will, 
give the radius of the wheel. 

Thus, if the number of paddles be 8, and their depth 1 ^ feet ; 

then-rr =:45°, and its cosine is -7071, therefore ^j ^ttcifi = 

5*12 feet, the radius of the wheel. 

Again, if the number of paddles he 7, and their depth 1-6 feet 

360 

as before, then -r- = 51° 26' ; and its cosine is -6234, conse- 

1 'K 

quently ^_.^^^ =4feet 

Both divisions are represented in Fig. I., and it may be .neK 
mariced, that, when the depth of the paddles is fixed upon, the 
greater number of paddles should have the preference, because 
the first impression on the water is then less vertical. The.difn 
ference is easily »e€fi, by comparing the angles at which the fudn 
dies A and a, Fig. 1. strike the water. It wiU also be obs^nedp 
that the larger wheel must have less tendeney to throw th^ wa- 
ter up behind at C. 

It is obvious, that, by enlarging the wheel, the obliquity,'«£ 
the action on ^tering the water may be reduced, but il altai 
may be done by lessening the depth of the paddles, as will b6i^ 
evident from Figs. 3. and 4., where the angles are the samein;^ 
both wheels ; hence it is useful to be able to find the. depth, 
and if the number of the paddles and the radius of the wheel 
be given, the depth may be found by the £dllowing rule.; i 

Multiply the radius of the wheel by the difference bcKn^^^/ 
unity and the natural cosbe of the angle contained between twQ 
paddles, and the product is the depth required. Suppose th^ 
radius is to be 45 feet, and that there are to be ei^t paddle^i 
then 4-5(1— '7071) = 1-318 feet for the depth of the paddle^. 

I tlunk eight paddles. is as small a number as ou^tXPlb^ 
adopted, and where large wheels can be admitted, nine or terj.i 
might be used with advantage, but where manypaddljBS.^re.<^^^ni 
ployed, tfiQ wh<^els must necessarily be of larg^ diameter, t9 Jaeepj 
them narrow. The advantages of wheels of large diameter cofir 
sist in the favourable direction they strike the water,. and^aJlao. 
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quU it ; > the paddles are.alsa more distant frmn one andthev^ and 
whilie they have more re-action on the water, they splash it about 
mudi less ; the weight bf the wheel also renders it more effec- 
tive as a regulator of the forces acting upon it. On the con- 
trary, there are some strong practicable objections to very large 
wheels for sea-vessels ; they give the force of the waves a great- 
er hold on the machinery, they are cumbersome and unsightly, 
and they raise the point of action too high above the watCT-line ; 
so that the choice requires both experience and judgment. 

The best position for the paddles appears to be in a plane 
passing through the axis, as represented in the figures ; if they 
be in a plane which does not coincide with the axisj they must 
either strike more obliquely on the fluid in entering, or lift up a 
considerable quantity in quitting it. With respect to the shape 
of the pwldle, it is clear that it should be such that thexesist* 
anceto its motion should be the greatest possible ; and the pres^ 
sum behind it the least potable. These conditions appear to be 
ftd^ed'in a high degree by the simplest of all forms, the pl^me 
rebtangk; but we might learn much from a judicious set of ex- 
pesrifments on this subject. 

As there is some variation in the force of re-action against the 
p^dles^ it may in aome measure be compensated by making its 
p^lod^ doinoide'with the variation in the force of the en^ne* 
T«f effect this^ the stroke of the engine should be ma^ in tba 
same time as is occupied by that part of the revdution of the 
paddle-wheel, which is expressed by a fraction having the num-^ 
ber 6( paddles fcM* its denominator, and the piston should be at 
the termkiatimi'of its stroke, when one of the paddles is in a 
v^ni^t j!»osi^Won. For, when one of the paddles is in a verticid 
position, as in the wheel A, Fig. ^., the re-action is the l^st, 
and it is g!reatest when two paddles are equally immersed^ as in 
the whed B, at which time the force would be actingi at right 
angles to the crank. i 

Having shewn the power tha* is necessary to ke^p a bdat in 
motion in still water, it will be some advantage to resume the 
intjuiry'in the cttse wlitere it moves in a stream or current/ lahd^ 
fdt thalt'piirpose, let v be the velocity of the boat, and ;t? the ve^ 
loAfy of thfe current ; a beirtg the resistance, when the boat? is 
in I'rtoribn with the velocity u, ' 
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/^ik^ when die boat moves against A^ "* ^4*Aiftd 

t,. tt«:(x; + c)«;;a: j\ ^, .^ ., ^^ ,^^^^^ 

^ lEIence, the power in ather case Is expressed by *' ^*^ "**^ 



The upper sign to be attended to when the motion Is^^OT 
the current, and the lower sign when it is agmnst it, ^WB^ 
c, the velocity of the current, is nothing, the result is'Aii*'ISI|e 
as before. But the resistance in still water is riot f:lie^ifi^nL 
between the resistances in the direction of the current ^aSa 
against the current; consequently, the mean rate pi* ,a HciJ^ 
which alternately goes with and against a cuirrenL must T)e 
less than the mean rate in Still water. The m^n reffll^^e 

b £^li^±^, whUe the resistance in stiH water is l>li^^ ^' 

-7-9 ittid ll^exMfl^enco between these is ^*«-fjr-4 "i7in|tti>j> 4Ai 

pending on the velocity of the current, and, for any particular 
case, should be calculated from the mean motion of the current. 
YHien a boat advances with a currettt^ the tddfcity Vit^iwhidi 
the paddles act on the water will be ^ ./ 

'«¥'-{^e''-^p<;'andiwben^eboat j»o¥es AgiiM^ it 

will be V — c — VI oonsequaotly, in rithnr liifiiiwiiiuii 
V +<?-?T-X'i ^ the fiwce of re-action (Vjf c— .i|)*. But tbe 
effiK!limfMrt«iceof theboat isas V + c-^ i^iv^c^fV^H^— z?)* 
: V (V -£c — v) ; and its eflfect in a giveA time is a maxtem 
when v^XS + 9"^ v) is as a maximupi, that is, wbgip, ^^ 

▼ = ^- o ' . - , of€ wh«i V = 16 » 4r c. . Also, g=*-i^ = r. 




same as before, and the mean between movii^ fmakot w^ widi* 
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abky it would be extremely deurable to have the p^weii cj|laltbr- 
iag the velocity of the wheels ; and it is not proper tn atj^ an o u iA 
be dope by i^|yj}»f||p4ff^t|!ft,y^;j^^| ^))gj^ip.j^OT^^be- 
Oftuae, whatever <^jpig^ ^ made in its velocity, must aiiect the 
power of the engine. \^Ther^-is noldilSdtilty'hi adopting such a 
train of mech^fi;i^,4s.r>y9»fl^ P^p4H!?P»t^^,?UerAtipnf^^ 
required, and yet be as strong and durable as the ordinary com- 
bination, and not at all expensive^ compared with the object to 



Put the ratio c^ the velocity of die current to the velocitjf of 

thb ^m^'mfi'ki : n ,%tbatpis, 1 i n : iv c c 3»4i j^ ^ ^hf^^^m >%«« 

.■^ 

frJir>ffinr5 ;.u • ^ 9 ?^ {^^ «>^ 1= Y, Or : "--^ 

Iffi'ifffo '>«^^ '^ > • ^ ' '^ ' ■ ' '. ^ «{.;^ 

iUAh liY 'PV \* . : : • : - ft 

^^ "" Va (1 =F n) V - . 

*» JMdte'bottt move^ fei a current of which' the velocity is Ti^tfthes 
Afelriiiiiirji itf th& boat, then we shaU hiave f vf ::;.? 

i*b Jtfrt ^ j^efoctty ^ CutTtnt VdocUy 6f Botit.Z^ 'f 

Ux^^^mi. 9V|ch 1^ ttitain^ 4MBilefl per hour. ^ m^et pef li«(u\> ;!L 

staiwdii^^'^ ." o«(K) -— ' 5.00 ^ -iX-^J mtif 



AifiHt hi^itein, 1-08 4-a% .^-frti 



^^ IM 885 

« 3.17 3-17 

Tilts Table m^s, that a power capable of m^ivmg a boat at 
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at the rate of a -liltle more' than three raika per houiriag^fMiistfii 
current of. the same velocity as the boat ; and that tbe-spse^yqC 
the same boat would be ^^t miles per hour, when moviDg'iiHHb 
a current of which the yekxaty is four miles per hour. It sbc^ld 
be remarked, that these calculations suppose the ai?ea of dnetf^iii 
dle^ and their velocity, to be adjusted to the maximum pRf!p9lM 
tioDS in each case; weare it otherwise, the velocity with.ldb^ mg^ 
r^nt would be increased, and the velocity agakist the oi}i!9]eM 
diminished. ^ ^ai<)t 

There still remain several important topics fot: diAeu^P^v 
such as the form of the boat, to move with the least reli^teMie^ 
the actual re^stance depending on the form and tonnage i(^ the 
boat, and the position of the wheels to produce the best efi^. 

Amt. yil.-^Sketch of the Geology ^ Sidh^. By OukaiaA 
Daitbbny, M. D. F. R. S. Professbr of Ckemistry^tin^lhe 
University of Oxford. Continued from p. 118*' .diion qfIj 

—^ > > . V t lo Siorfw 

X HIS recent breccia is seen to rest upon a formati^W of .qiii& 
a dtifiSM^ent nature. The svqperpositioii I fifst obeervedlaod^liif 
road between Mazzara and Castelvetiano, wherent^^ilBanai 
rock is seen resting on a calcai-eoos marl, devoid loft Jshdb^dbnt 
replete with selenites. As we proceed south wai:d%'tlieri|pHUid 
rise of this stratum brings more frequently to \iflW tberkibjU 
cent rock, which at Sciacca is seen at the kvel of tfae>iMi,oiWlst 
the breccia appears on the h^hts above, where the fto^to-i^sdtf 
is ^tuate. The same thing occurs at Girgenti^ vrhbicBithBlfeq^ 
da contains very fine turritelles, trochi^ and lunulitds^; ^andria ^w 
ktteriotr c^ the country, where all the most elev&ted^mlotsoanc 
crowned with a similar loose shelly stratum, partlynciikraaiDht, 
partly atttnaceous, always resting upon blue clay,- and dSkys 
full of petrifactions. - -'-^ vofii erfi 

' Thus the heights of Castrogiovanm (according td^'F^ipara^ 
,480 toisesi, or S880 feet above the sea), which overloelciUejial- 
kgr of Enna, so celebrated in the mythology of the aheJOTtt^mnd 
the fabled resort of their gods, are composed of thisirock^rfefifc- 
ing upon a white calcareous stratum without shdilsi nltomatin g 
with beds of marl, and this upon the blue clay which constitutes 
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the bide o# the SQb}aeent rock. Here, in addilioB to Ihe pre- 
eecbng genera of sbeUs, the sandstone contains specimens of the 
cdmis, biiccinum, trochus, turbo, and mya. 

I must own, that some farther examination may be required 
td'^ettablish the identity of die breccia found upon the hills in 
the interior of the island, with that chi the coast between Tre^ 
pin and Selinus ; but as I have seen the latter resting neeur 
Ma^fisiura, on a roch decidedly the same with that cm whidi the 
former is incumbent, and as the character of the rock, as well 
ae it« imbedded fossils, appear to ccnncide, I think myself war- 
nuited, for the present, in setting down the cme as a continuation 
of the other. 

Let us now consider the characters of the subjacent stratum, 
whidi, in point of extent, is by far the most considerable in Sicily. 
Indeed, it might be safely said, that nearly half the surface of 
the iaiand is ccmstituted ci this and the subordinate beds, a» it 
extendi fk>m the neighbourhood of Palermo and Termini on 
the north, to Terra Nuovo on the south, occupies neajfly the 
whole of the centre, and extends oa the east to the skirts pi 
Btafl. The predominating rock in this formation is a Uuifeh 
piasiic day, with which are associated beds of gypsum, of Uue 
timsfitonis, of' a dar]&>brown slaty marl^ of a white ai^lhdeooB 
Ihdestdoe frequently alternating with marl, and of a breociated 
odcaremis rock, with oval masses of a white compact limeii6|ie^ 
lik^ithat whidi occurs in the Palermo roek. lo t - 

The blue day rarely contains shells, and the only ones I diSk 
covered in a state sufficiently distinct to be made out, wcrenii 
nqriUua and a cardium. I never recollect to have seeaik^n^st- 
iog aaiany of the other beda which I have mentioned as- being 
aaioeiatwl wiih it ; in every instance it appeared to be die fiMiu 
demeotiiijrock* >o7" 

The beds of gypsum found incumbent upon it tank ffiiimf^ 
the most striking features in the geology of Skily. Vh^yikit 
eomposlbd sometimes of gypsum, sometimes of efltin^tatt^ of 
Mleiitte,>^whidi exhibit a confused crystallisation.' Pkt^ttify 
sometimes, be detached neariy a foot in length, and m /i^^^qgiit 
iaeheain'breadth *. *-y\A^'tf\^ 

«* The arrow-headed vairiety of crystals seemed the most domolW (f ' 

s2 
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jpl^u}v.%r.wlM<^ Sicay has Vigbeeo ge}9})F^4i >i v^o/ ^nmlq 
f, ,It \70pjd appwi^ that \^^^o( .m]pfy(if r^^i^^^p^^^ 
.<^$sei3yiij>pted through the s^bstwce fjf tj^iys^|ff^f^j|#)^t^i^?jt 
for thp^gh Sicily has loflg:5uppi^,aUi]fi59|^i;il^jt 
Fajy m storeaare as yet very fy^ from.b^g gJ^h^HfJ^ noinoq 
.The sulphur occurs either nw^iire w^ cirjjsJ^ji^^iE^^ji^^jJlfj- 
i^on^, but is always of that bi7g¥:yeUp^ .;|dhifi^^ ^!^1«ifen«»- 
sidpra as proof that the mineral has hjsw ^^ijn^|vi^f|i|fSi^ 
of the liver-hue, which belongs to it in soviet diftrA^s^frhtx: hfiB 

The blue clay likewise contains beds of rpf^fr^ify^fiy^iiii^ 
the most considerable are at Aliminasi, NB. pt fi^^ll^if^^^m, 
Tvhere thisr substance is found both ina$siv^^^j^pj^,<2^5tai|is^^ 
^bes. The springs that issue from, this ,&?iriqftt^ J^yg 9ifSflS9 
more or less of a brackish taste ; and Lfqqnd^^spjtJf^fjp^^^fff^ 
pf proper tests, that they conidm^d ^mfh JPf^yf^l^r^^ fi^ 
§^Jphateof ntagnesia, and sulphate.of .5f^ jfnl?^f§?fJ^^9?Pfe^ 
were found also incrusting the side^ of . ,rayine^,^;5ip4|j%flffeHiffi5 
t^jptions exposed to the contact of ^jtreamsi pf iya^.^,^T|>gy>^r 
minerals found in this formation are pQlt ^UWej^qy^v^^gop^^ji^ 
^PP^r-pywtes are sometime^ roet .with^, wd, thpl^yi^jIfS^lfie 
ojf hairy tea> and alum. Inacoiintry, in>b^9mt,j.3pfij9ji^^3jgtj|. 
sulphur, all the combinations of that minei^, pr of l;he ^if^bij;^^ 
acid with, the different bases, are to be looked, for^-pq^t 9)P®lrJ9S 
them accoidingly are found. • Cn ^f oir/tn^oq 

It is, indeed, p^obable^ that the formation pf th^f^ji,4phfg}f} 
salts^ and the suWimation of the sulphur> i^rei tfj^gf^l^pcf^jjg^ 
ipany parts of this formation even at the present]. iflflp§}^^j^' 
^ete are abundance of facts which shew, th^t a p^^nji/i(^fg|ig^ • 
h fP^^g ^^ among the inflammable matenaU'^ ^J^^rlf M S9yfeSflfe 
giying rise to the production of heat, ^nd tp th^^^^^g^jg^^ 
o|; el^tic vappurs ; to phenomena, in short, Yflmi^ pi^e^ep^^^^gf^ 
wjalpgy to thpse of volcanoes, although exhihil^^fij c^ /^;cn^^ 
sm^^rsc^e.. . ..,; ...-^ ;nt.ti3'y^.R 

* As for instance, in thAt of Radebapy, near Crapina, in Cfpatia, where theaqk 
pBur *is met with ii'bAlls'&seminated tthfough cla/,' and' civcretf^wiitf ma^ c«n: 
taining iznpressionfl of tm^, &6^ the WKdIe xto&ig (mthet^^^^^'^""^"*^ 
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placing vessels tt* m^ivfe'A'stttek* of Ihit siAstAnce, ^l^i^HWh 
^mk^mf^almti Rdm <t!be bide bf a hiU. This wa^ (xcsls^^ed 
^yi«J«Sa«'iF'^Iph^'itt' tHe- bit^tft of the tnoutiMri'W^h 
•«i«glil^{'iirfd-'"dR^' lifesk' geriePAted ^ l^ 
portion sfei^H|f'tt iaifelt'thtf tertlainder; Nature having, lii ffl& 
■firiliSfte^'aiiR^tWtliw \»asteful process employed fi-om ti'tne im- 
■fif«nttfe8Pti| fhfe'^dHAns, for getting rid of the intermixed i^la)*^, 
^R9Sh^iftfesik*"iiiflply til cbHectirtg the materials in large fi^apis, 
and setting ^6 to' ttfem on the surface, thus causing the liqub- 
^MSten^ dite'-pbirtlon by the comlrastion of another. • 
-'"aH^^BKahrtA,^'* IM near Girgenti, conasting of bliie hUy, 
lfc^^i^«fe^d'aisetigagemerit of gas (which I fimfid ' to 
msk af^fbblfiii'aiild'ilhiJ carburetted hydrogen) fitom small 
e»H«i^Wat^^!ik^>vii^rsi ^icb are filled with inuddy w^tet^; 
iffifi«d4fi!i'ite!fer^tti." "Wliehi visited the spot the action^^j^ 
*toeFl^lllT''4ut -8^1% 'kre times when the quantity" of ^ 
l«iiKtoi'y'§?eifti"iS' to throw up the mud to th^ height itf 
Welb°(S^soW^i^tist to' justify the name of an Air-V^l(^o,' 

fimmtt^mii'mfi^ io'a. - ' " """^ 

9*¥ateBl«faitaynUiy'one bthd't>r<»f of 'the'lkffl6'fefei-'^%*ifefi 
ii'eitiateiteRPiifer^^'tbWn be SBiaCai, the ■midfeni)^&tfif6¥ie^ 
iW«f'qb«t!i4^(ifcfe'bf munt talogero, the ancient iHoM'b^i^ 
JAi^ tkU%dli^k'tiie ftbove town; are baths of whictftfe^ ilM^ 
perature is no less than ISO* of Fabrfenhteit; afad wbiefri'lVotf 
fliW^'ik^et^'iiutaifie^; s^em io cofiimii sulphbte 6f tii«iij^ 
*idP=Jftl%aftiMd'llydifogen gas. Like the HarroWgat^'tfr^^ 
*!^;^ai«WHfctf "fi^f oi'cutaileous disorders: At k 'If^ltStWlf 
m'\^m^§mm^ag'ta thb blue clay tomkHbAM^^il^^ 




ssmMmi^ Mi^ (^hu^s'tg'<ffi%''kiiijn^it'or'm"U\^!^? 

ascertain; for though I should be disposed, frovd^m^'ginSfSt 
Ch&fa<iters, to refer it to the same formation as that gf Monte 

would ie^j9l|f^«y»Iie(ya»«m»efS[^^ ^ mom^iqtm ^qmui 
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I allude to it, however, in this plaee, only dn account <»f the 
vdpour which is continually issuing from the cldSi^s of the mowi* 
tain at its summit, as an evidence, in common with the hot sut 
phur^baths at its foot, of the chemical action g6ing on at pr^selll 
among the constituents of the Uue day-fomiation. The dis*- 
covery of this vapour, or rather, perhaps, its application td meiM- 
cinal purposes, is attributed to Daedalus, who is said to^hav>e 
hollowed out the cavern in which patients are exposed to the 
hot exhalations At present, the name of Dffidaius is 8uper<- 
seded by that of Saint Calogero, to whom a diapel is d^eftted 
close to the spot from whence the vapour issues." 

The most southern point at which I recognised the Wue day 
was in the neighbourhood of Terrariuova, wh«re it ^ves piacte 
to a shelly limestone, alternating with a calcareous breccia, 
which at the time I was disposed to identify with the breet^ 
seen everjrwhere associated with the precedmg rock- 

At present, among the various omissions of whieh I accase 
myself, but which the scantiness of accommodations^ as wdl^as 
the distraction of various objects, sometimes rendered uhqycmU 
able, there is none I regret more tiban my not having fully muS^ 
out the relations of the blue day formation to the lioi^flCW? 
which succeeds it between Terranuova and C^)e Paaseito. - ^' 

I am, upon the whole, inclined to view it^as resting t^xni the 
Iktter ; but, on looking back to my notes, 1 must confess^ thatil^p 
not find myself authorised to state this, bi^ any oerlmn grounds. 

I may, however, express with more confidence, my belief, 
that the blue clay formation is of very reoent date, bebngiibg, 
probably, to the Tertiary Epoch ; and is not, as might be* sup- 
posed, from the presence of salt and gypatm, related, to the tifew 
Bed or Muriatiferous Sandstcme of the nOTth of Europe. 

There is nothing in the nature of its imbedded ndn^tals'- to 
ccmtradict such an opinion ; for gypsum and sdenite^ suipiiur 
and sulphate of Strontian, are quite as diaracteristic of ihe'Pms 
. beds as of the secondary sandstone ; and common salt is said, by 
Steffens, to accompany the same rocks at the Segeberg in Hol- 
stein ; and, by Humboldt, in New Andalusia *. 

* See Humboldt's Personal Narrative, vol. i. p. 263, English Translation, and 
Steffen's Geogn. Aufsatze, p. 142. The description of the muriatiferotw clagr of 
N«w Andalada corresponds exactly with what we know of thft^lue day «f Siciiy. 
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Dr Daiibe^y a» ihe Geology qf Sicily. tSd 

tMy tauwiia £or aflagniag to it this date are, its containing 
h&kkoi blue limostone with sh^s^ some of which (asTumtelUe) 
^^eemto bespeak a tertiary ongin ; its being accompanied, through- 
oiil/its whole extent, by the recent breccia above noticed; and 
the probability that the amber of Sidly has been derived from 
ilBspBtraUim^-m^ circumstance directly affirmed by Ferrarn*, 
^imdt favoured by the situations in which thb mineral h chiefly 
tMt with ; namely, at the moudis of rivers whiah have flowed 
ihrough thisfnock. 

tv Bbeuldmy inference appear hardly warranted by the vAbove 
considerations, it will be borne out, at least, by the fact of the 
identity of this formation with the marl of Italy, described by 
fiiiocchi "f", which that able geokgist seems to have good grounds 
for jseferring to the same recent period. The greater part of 
tiie country, at the foot of the Appenines consists, it would 
appear, of a calcareous sandstone, and of a brown or bluish 
iBwrL f The oeoent origin of the latter is evinced by the tmnks 
-«PitieeeM buried in it, and preserved nearly fresh, by the leaves 
iol.TregeDabtes, and skeletons of fish, in which the dried .musou-^ 
•fanr^paift.iliiay be recognised,, and by the immense number of shells 
iVt^mamg ajl but thar animal matters and colour, and sometimes 
even Ihesa 

*.' Itaontains, like the blue clay of Sicily, beds of sulphur, 

lvkiob>iS'he«e of a liver ccdour, and whidb, according to our du« 

^bri,'ha»ihe»:i sublimed; thus ^ving rise to the produdion of 

'^<y^w iwaty, also seen in the marl of Italy, distributed 

thrpiigh the cavkies of the rock. Like the blue day of Gir* 

. gintt^ H'givea rise to disengagements ci inflammable gas,- as near 

vMod^pat^' It contains mmeral pitch, amber, sulphate of lime, 

both nw^iveand crystallised, sulphate of strontian, and sul[J>ate 

« , K^ftAcytes. Gonunon salt abounds in the marl of Italy, as in that 

oS|Sioily, which is proved by the salt^springs, so common in the 

•«(inity of Ce^ena, Sienna, and Volterra. 

, • yide.Fetrara Campi Flegrei, p. 29. 
f yi4e Brocchi Qonchologia Subappenina. 

X Th^ phenomena are called Salses, or Air-Volcanoes. Is it possible that tht 
inflammable gas of the Pietra Mala, between Florence ^a^d Bologna, ma^ have 
pfiginated lirom the same stratum, and have found its wa^ through cleft? in the 
r rocks, to the summit of the mountain, whence jt escapes ? 
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9Sb T)tBM\^ixy<&r^1ike^adgp^i^^^ 

If itHdf 'ti^hat I Wye 6bieiveA, fe^mmg^fii^ ^i8idfy,Y<HM 
strengthens the probabfHty tbilt^the twd SmM^ab^iiBSt^ii^kk' 

*^ '1 'fi^e ndw to deseribe a i^^ri^of '^n^rf, «^Ukft cOeenpf^^Kk 
^titherii ^ttiofl of the isfland, ttttendifig**^ ©ipeor^iBBftD 
ffottflerfy Cape Padiynus) to the Lake li^ki^^ i*tti<M[v flig«a«* 
nrtermpted by a diluvial tract, termed thi$ Kiaii^ ^dti 6VttinlMr» 
but are seen again northward of that district^ tiei^i(Dat£iDidr^ifla4 
ih a fet^ oiiher places, where the rock im$ e6cap^4)eilftg eoVl&ed 
by the lavas of Mount Etna. ' ' '^ i librol 

'I traced these beds uninterruptedly, frcwn ^it^buidtrtt^jto 
Cape Passero, and found them to cone&tit <n!th6t of' a* toft kmsdsf 
looMng" limestone, generally of a straw cokiur, wMdi^iiikkiiHii 
ttf it^ tlariedie^, resembled the beds'ode6^^g^in'tliie>ooliteo£^lim 
country, or K^ a breccia, in which liodtiks^of •a'iDdve'JOGta|iiDt 
fimestohe Wete imbedded in the earlhy looking hMts^ JbefinleLde- 

^'Ih&t^ sbuth ofthe island; nekr the t^wn b$«^^/idiib^<iio 
i4!a(lii<k^eo*itafl!S beds of limestone of a iria^k^oburij^(iwi|lgv't» 
fliepr^sertiie of Mttimirious matter* with which i« isWiftro^ 
VfiiA^h^itd; that t¥iri pieces'of it ^H^tlrri*itt>eailia©j.(^BWJ 
ing an earth;f tesidtiUm 3 and itis'even said^'thbt ih^^Aiiihteifiii 
iflftb^ii iis'ftia. ' Neatr Pdagenia, wefetof lientini^ fealWwiaflkd 
Lago Naftia, which h constantly giving ouitip«»€|lt«Hi»;t^ei»»i 
ttifeted in' the saibe fbrm^btiottt. In many ^aces:4ifcti»dULba. 
v^nis atteftniWI', in which a large quantity of tnkk i^^^oMciJ^ 
ffie'^)isdtHieht& beittgptobablylimrished, intagi^^ 
tBe'dung of the bats, which resort there, in vast iiumbiefs. 

It is curipus to observe, that the natural caverns are ft^li^flf? 
ly3^iliqBU8tod with stalactitcj though ft^, artifici4 .^Wy^rf^^ 
ibciBd'iii^great mimbeirB cm the sainetspot^.theiantiqich;y.ef2i«dbi^ 
cfeihdffbd qiiestSotted. iseem altogether ftee fromnii^Mtt^^otiBjnB*! ie 

* I find that the Ragusa limestone contains near 14 pier cent of'bit^f^iMi^ 

matter. ^ ■ "' ^'i - ^-^ oaota 

"*!+&£» Fe^ " " ''' '-*^^'^^^^' ■ 

$ These artificial excavations are extremely cuny^ j^ mvanticmmanjMint.^ 
Tiew, and do not seem to have been supdently noticed. In some places^ as at 
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At Cape Passero, however, the fundamental rock is nf^t ^ 
iAtjifsfinoOy Jtaitiof y^pk^nW or^gjxu At the }e?eji p£ the ;9C^ juid 
<mng'toai;ieaisi4emble t^ ahove^isa ty^t^^ 

ioB&^M why^^ b.'H opi^eft pf^darkiDcKirated ckgr allied to^ W^^^ 
^HMktte iitoh(9ddM portions are composed partly of compai:!;^ 
|MSt1jr>i<i£f^i]torJ^v^ .r 

bo iTiib "M^^iM tl^Q >aggt*^g^e i^oay ^ called) is often atoygdaf 
loidal, little spherical concretions of calcareous spar, b^ng .disi- 
^mmifidiiixfO^h il, ami in these cases I have ob$erve^ inUr- 
Hibwi mtfaiihe. watoke, nunaerous crystals of a mineral of tbf 
l Mi rnb hnde^touly<r»hicb I believe to be schiller spar. luolh^ 
«Bi^(tbe»ieid<»tffQUs mfit^QV: h$s penetrated uniformly into. th/; 
hUefntee&^cthe; i%9k^ and i^nieqfted together it$ part3. . 
'jIIEhiil iri)lcanki t^ff iafOoyered toviards the summit of the cl^ 
by a bed of limestone, which extends to a little island oppofjif^ 
oft)lwAtol^j|i^t^>G«Bt4e pf Cap^ P^ssera is erec)ted. The. liflilajtf ne 
br v<^7di%ie»H in its^Ktenwl characters fram,(that w^i^hlA^ 
^^(m^:ii30i]^ T$iiranqqva. It i^ of a more cryst?Jlini^.,i^ 
e0mp9(^Mm^yH^ bflam^g a ooauch nearer resemblanjcci.tf^t^ 
lfli«!M«^fli<^>theoider strata^ thao the preceding .beds *, .. J^ 
boIfeS)ii9ti^iColQ¥^r is whifte, hut it is sometimes veine^ ^fUh ji^hif^ 
firafiiig,:!^ appearance at least, a kind of breccia* '»,/,,. } 
>£xDbej«hell8.iit contains are numerous, i?ummulites af^ )^!h 
^iMit^fo>'ai» riao madmporites and melaoites. But tb^ .^Qppfi^^ 
ip*i:;fcabfe'|)«trtfwJtio» Is the hippuidle, first disoovieFed i^ib^YP^ 

Pan^fUioi^^d in the valley of Ipsica, the rock is completely honeycombed with 
Aem ; 'and it is difficult to tell, whether they were designed tor sepuichres or ha- 
b^ttSi^ir/i(t'y('eV^t^,tfaeybelong'to a people Hhtexlof toittl^«' p^^tbT^^re^ 
cdbiddHtiia.v^^ l^t«u«l'«Sze or the exeamaUow ww ihQiiAidtliifrsfiia^siii) 
at Pantalica^Hl^j^jt)^ fo-'fcgwldrly dli^osed along the f^rupt 1^, of. ■the.jfl^ 
that they^ resembled the ranges of windows, belonging to the several storeys of a 
l^nff bml4n?&, They seem.tp be confined to the south of the island^ where the 
stone is soft, and easily hollowed out. 

• My friend Mr Delabeche, who is just returned frqm Jamaica, shiwed me 
some specimens of tertiary rocks ^om that iisland, whicli, in pouit of compactnfas, 
qui&"e'^8r*6^^bfcape'5^«8erb.^= ,....:'•. .mw ,. 
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Dr Daube^y oa the G^ci^gjf^^JSkHy. 

ky f bofOBOD, and noticed in an early «vcduine pf :Uie Giohgt^cal 
TrauBm^oens. The entice maaa of the iiock eepma tQ b0,eb4urg||d 
.with ihia abeil, which it i» difficulty however^ to detach. .,| f 

The best gpecimena I succeeded in {»ocuiing ^e alr«ttuly, in 
the museum^ and may I hope epable Mr MiU^ to throw; S9i]|e 
Ught on the structure of this rare and curious foa^, ^ .^{ 

The bed of limestcme already noticed is covered by anq^er 
l/iplainic rock similar to the preceding one, and twp pir tb^^f)f 
audi ak^mations oeciir within a few miles of Jthe Cape. A^r 
thid a pause seems to have taken place in the vdc^ip. 4^>^|3$t- 
lions^'for the calcareous rocks continue without inte^uption ^r 
a distance of almost thirty miles northwards of the jCape, taa^line 
neady parallel with the town of Palaszolo, when indicatiqiis of 
igne(»is aoticm appear to recommence. I 

The most numerous alternations, however, of these two i(^a$^s 
of ^posits occur between the lown.of X^en^iniand the MoviP- 
tiun of Santa Vennera, to which, as illustrating tb^; ge^r^ f^^^ 
tare of this district, I shall chiefly c^mfinei^yselif. ^ 

, . Santa. Vennera, the k^tiest mountain in the ^wlh of tb^ Js}^, 
is capped with lava, full of cells, having tbat qvaI qr pkw^ga^ 
figiins common in rocks from which elastic vapq^r^ hfi]ir^t.b^n 
disengaged, whilst they were flowing in a current. j..^ 

Undemealh it is a bed <rf compact XxmesiX/oa^^ fiaU. <jf, ipyiute 
and bai:dly distinguishable shells. At a still low^r jlev^l pp ^^r 
deai^Bt towards l<entini, we meet with a second bedoff^jl^anic 
matter, similar to the first, and before we reach the Umi\i^yio 
other such alternations take place. i » . ,. t 

.At length, 03 we descend the last hill, wh^ib feirifig^^s 
tl»ther,'we find ourselves on a c^ceM^eou^ 4^^p;i.,£ii}g|i^a|^ 
omtorted, and dipping in a direction just the reverse of tbe 
preceding strata, which seem to be inclined towards the south- 
west . '. 

The vdlcanic nature of the beds which separate the ca]$a^- 
bus deposits in this pan of the island, being unqueeti^Mble, it 
becomes an interesting point to ascertain to what class of forma- 
tions the latter must be referred. 

In this inquiry the order of superposition will assist us little, 
for, AS the whole of these beds reat, as we h?i,ve seep, on the vol- 
canic luff of Cape Passero, so are they covered, in the rare in*< 
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^Hafaees 'in winch any other kind of rock is seen ab^e^ih^ik), jby 
the modem lavas of Moant Etna. The chcuracter, thei^v^ of 
the sheik ^y confemn^ seems the only method tibat rs^maiDg to 
^bs^fdr detennining thte date of the rocks, and hire, fortunately^ 
ilh^ iiliformation afforded, if not absolutely concluitive, leads, at 
least, to a probable c*onjeeture. 
^ Ih th& south c^the island^ indeed, between Cape Passeva and 

'¥i^S2olo, few fossils occur, and these not of a dedave oharac- 
t^, unless the tock oX Cape Passero itself be considered, an ei- 
^ceptioff, whwe, together with the hippurite, a fossil common, as 
it intyuld appear, both to the chalk and the first lerdory lime- 
^ne *, nummiilites and melanites are also frequent. 
' It is, hoKireyer,^ the country intervening between Sorting and 
Lentini, that I would refer for the most satisfactory proofs of 
the real age of this formation, as we there see beds abounding 
In sfceUs, which, if not confined to the most recent dass of rocks, 
j^d^tfi^ n^erthelesB, in this instance, by their concurrence as wdl 
as frequency, to indicate the recent date of the beds which eon- 
^tiiiH them. Among these, the cerithium, turritdla, vaius, and 
Venerlcardia'may be mentioned as frequent; and near Lentim, 

^tfdntjdiai strotobi, pectines, casts of trochi, and neritfiB, also'oc- 
cur. 
' •! teay add, that fossil fish have been found neiHf Bymetis^, as 

■in the rocki? of a similar epoch «t Monte*BoIca near Vicenza. 

^ ' *W1tli' regard to die vdcanJc rocks With Which these beds are 

, associated, I in^y observe, that, whilst the cellular and semivi- 
treous aspect of many of thera is si^ch as tx> preclude any qlass of 

"^e^k^Idts from eatertaiaing: doubts with respect to the mmmer 

'6f Hielt fc/rmation -f ; the chai^acters -of oth^r portions 'i[»«sent 
strong analogies to rocks, of the trap family, Vhich, whatever 

* According to Dr Boa^'f ammgeoiettt of FofisU Ofg!aBi^R««oi«qi, iMiMI4lied 

^ >«lM -Number 4»f tbe Sdiaburgh Fbitof^dilHl Jauml k«vl9mm A!4 ^^ 

^AdM^^ «ppMn that tlie iE^gnirMf mftf^n and H,4UmguiU3i <tf Bfih|oM;|)^|m ^p^^s^ag 

to the (dudk ; the Hf ^redUshiSj H. turUnolatus foqar*. ««, and H% rewwaius, to the 

fiist tertiary or salt-water Umestone. 

j- At t*dagonia, west of Lentini, the volcanic rock has a superticial coveHng of 
dbsidian, while it has internally a! fitholde basaltic aspect, t-etiiinding^ne tyf the vein 
in theistend of Lamlash, close to Anran, Htesidea of wMeh are of pftofast^ne, 
whflflt the center is basalt. 
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pti^imiii)dM[9ef^')itaia6'^M'a. niiMfa«>o)ifafidRtr«ilti||Baiata 

th^lb grft ^o "i-iii.v'.-i>f ord Miirii/ horrnol Jon vldfidoncq dguoriJ 

P«l<*WMM#¥i'' .* . IJ^^iftWtHf e|„Jjrt»«;^f flWBPi'^ j^^^iSfl! ibs 

Sfl^^hftf rfpen^<.f ol^vipjSi^/^l^^isf^i^JfldiJftjpifl^ SOW 
Sl«l* %P»Wh.rtW?P¥fe-«»>'il»«al;hOFi^>f^«S^l#^ IMftfc anoJa 

strata; and in some, of tfeft tie^.P>tw^Sff?.tQ)ff)<dHHB»i[i«b 
. , ,Theexidarwtiop„pf;,^.e«e ph^ipipijKiRa^wt^^rR^siqS^^^jyib 
tflW>sVFW»..i '.. . • 1 . - ' :, I '.. I .■/.j)(;n yii<n>! c 'lo soofils 

(TO'l )■'. ■ t !:■ ' -•. ■■•■ !■ :"i': 'i Ion ou: .T370v/oil .?■)[« bon sdT 

W^3WS?wFf^t ^ .iiv^.fi; [if,d (li ,!jr!B ;07i;Jauija I)9qer[a-a«1 
exist in rocks so circumstanced, although it has be(|f|^fqg)^ugi^ 

-tin vlfn> ioi i ii 'i' j iiu )ii tvji ! i')i ' t i inv> j;iii3 JuuuK lu aiiuijqm a 




W8*?ffh*?»ftfi#<ft'.( flfl«.iiWfr«»»?Kpo*Tf^ WPwVMf fmffiHR* %«H»Sfe 

over the whole siirface of the globe, I am myself fully of opinion ; but that this 
e^M^tfi^i^i^ «{^^^iti)litlikt lil^ge^Jcft we W^^de<P{yiff%«^Wi^^%te.^ 

rather to the JS^yf^^^^:gbfif;f^f|pf:^if^i^ o(^S^^im*mmiUt m$^m/iUft 

ticJu pnndnles, 1 
is^erlTy^ikkifft 

ip wi o d a t wb i d a t b e v aUe y wm9 exo a v ate d^ and m a y; thorofo r Oi bo r e ceiv e d b y 
everyone who agrees with Pr(^Pni«q 8$|^a&ei^gB£lie<f%^ i^ 

Wy>?8»jWCfesiiMjfff flWSUllI ««fls^iorb oioiiN fllav/-w£ib b ai Qrs^di fSofilq lahiid a 
?Bd oiaquD9H .mui£ii8 rioBO ^o oouhua odi i5V0 ea^niairfl aldciabigfloo b oJ dJiw 
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though probably not formed under the pressure of the ca^ 

da fl^^kSk^ribO^^liecMiint'W lfhe'e^^% drd^%f< IMfi^J4 
-^<TM*?&ideea a!^/p&ir» tb^beMeMs^tbe ta^Sirtfh s6mfe'ttf<^a 

stone dPi^ (Syy^l^i(TkYihd%neeir^£^ 1^ 

mmii^Htp^^^M^ ttre mklhltod, a6d fttAh e^h bthfer,^nce 
^aaSHiii^^^a ^(dntjnued ^trfttum, that seems antecedetit^tb^ffig 
ifl6uHffiHi^ktf^fi^fo6t^bfiWii<*itisriohwr^ ^ *^ ^ 

Amongst the other rocks on the same coast, that of Ga^itiiB 
dWa^WdWd^^fi^iff'tdTie'SulM^ at least, of subaqfildous 

-dH^^^^W bbris5irt^ of a voteanie W-eccia, tihe cemend^wbi^ 
stance of a sandy nature; the nodules a cellular kind t^ ktttk.- 
The nodules, however, are not rounded masses, but result from 
itot^f^'IMj^rft^ crij^ most df them possessing a ^ra- 

dSlfe^ JfWfcfeej'siylftatt&iyr a dhistre of piSsiiis meet- 

il% ItfW&ifetobtt^ c^tre. The above stellular arrangetfaent ik 
t^tot^(tymfajoil,^iitft^&^ol3i^ ias^ the prisms have^mii'e^f a 
fan-shaped structure; and, in both instances, the potnt tJbwktdk 
^W^^afMfvi^fge', afe^wrella^ the intferstifces between tWdm, 
mmWivSPr''- '■ " ' .^ '■ ■ ' ./. r;..„. 

«^f l^s^bkW^iWde^a, ftoiii m% bircomstatid^, tuirt tht^ 
er upiluns uf Mount Etna commenced at an em not uuljTan- 
^feaiaw^'tfe^ I5toe of Honlei^, btit eVenpfefhlipirfto th^iom- 
mf ^cemepjt o(;,the present order of things. If the existence of. 
pd[>bks'and other rolled masses, estt^bUsh tli^4^)t]^Uonpf a^^ 
hig^pDeiilMnffi^ in the-^ntvel at ^ fot)t of Etna, aboiHlantneiti- 
dgMifle t# ittrtMUtiViatt eruptions, for both cellular and comjl^ct^ 
15^i?S^ itfd fciiind among these deposits. Nor would it be .di^^uU^ 

^oR?^^^H^«W «J« 8l(^ of Etna, eq^ecially onji^a nqriJ^fm^ 
^IJlek^a^ldkyad^ich) .from their sise and Stguae^ya^eabUcefetpblatT 
wtheri'to 4il«iriri acftion, thArt to the effect of forrnitsJ ^^^^ ^^ ^^'^^^^ 
•^*^ite^ the b^ds of lava at Aci Reale, to wlilctf iirr^ftrp 
^ypp^^^re^in^ his ent^rtaimng Traveb in Sicily *^jy^e.^^f 

A burial place, there is a draw-well, where there ato i^«Na 'BtvMa^^rk^fis^^^es 
earth to a considerable thickness over the surface of each stratum. Recupero has 
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qM^/tB ati d[)80rv»tion Siade him by tbe Abb^ R^daperb^ wiiidlc 
secOM to him to impogn the f^th of tmt i%c«ived ctnMmdlo^iE^ 
are, in reality, of a date ftntecodent to the I«it gteneral erufiiofr 
of the "wateR,* for I have perceived nothifig afialogcms to these 
beds^ among the kvdB which the moantain sends forth at prtst^ 
sttot: • ->i-'l 

' ACidl events Brydone has been grossly deceived in ima^ittgi 
that the seven beds of lava seen l3dng,^ one above the ot&ear^ wsm 
diis i^)oty have been successively decomposed into /^egetabbi 
mould ; the substance which really intervenes between the b^dK 
bong nothing more than a sent of ferruginous tnff^ jiisittBinllar 
to what would be produced by a shower of volcanic ashds^miili 
as usually precedes or fdlows an eruption ctf kva/ttYixedxifii 
irith mud, or consolidated by rain. - : v',.h.i» 

Of course, his inference with respect to the antiquity ^ ^tbe 
globe falls to the ground, as being founded cm tbejfact of Jthe 
decomposition of so many beds of ktva, wlMeh'tiBli8Kiiit>itaflK> 
altogether a mistake. r^? j.!i 

> With regard to the mere modavi lavas of Mouat {BilaK(,flU^V 
I mean, oi mamifestly posidslovian original hftVe^mt^itf^olM 
mark, that they exhibit much less variety, both in the vaioomt 
of tl^dbr component parts, and in that of thek" aecidBB^ iii^S^- 
diei»to, lhaAdo(t2iase;of Vtfsuviitis.^ fSha older lavas ibdAng^gt 
toj ibtS' classi soBoettimesI posasss the diaracters 'of - porphyq^ iM4* 
and even of trachyte, from wfaidh there would. 8ee^^tii4)[cn9) 

» M"f ' I ' I ' ■■' fr f ' "ifP ' ' L ■>■ M^-fMi - ; >■■'■ ' ' / t ■ ■ t M ' » ,f JH ■ ^ ilJ. 

thi^ ^mountain. For if it ^re^uir^s two tbou^^4 y^ors^, or npwarj^^ ^{i(m}>tt%^ 
scanty soil on the surface of a lava, there must have been more than that space yof 
time fetbi^kt eadi of the eruptions which have formed 'these sti-aUl*' But what 
Shan we ttiyef'tt pit they suhk ndaif to Jaci, of a gr^kt Aep^J'*thij^^i^itL 
thf9pg^;ifiven ^tixmi Hiya3» 0n« un^fr the othAr, the. mrfaoev of .tiNsk nhAn^ 
rai^^andjn^ps^ of |hoi^ coj^fcred wjtl^ a ^lick bed of ri(4\ ea»t% ^ftynigaypjte 
the eruption which formed ^he lowest of these lavas, if we may be allowed to rea. 
■on if^m dhalogy, must have ^owed from the mountain at least 14,666 years ago. 
IMcup^M^iilllrine He «a exceedlAgljr ietnbai'rttssed, by'thd^ dised^ri#[<li^Wi?^ 
tb9 htttOKy^ofiti)^ m9uidfaln; .tbUt Mosot^ bangs Uice « dead ^^^um^emiOi^ 
aB^j^)l^tq^ljii»,^5e^,for incjuigrs for be really \m not ^1^ c9^Pf#n5^:|RWl^fd& 
mountain |so ^oung as that l^rophet ipokef the world. The Blshon. who isj^atre- 
nuously orthodox, — for it is an excellent See, — has already warned nim "to be upon 
his gufftrd, ahd nbt preicnd to be a better historian than Woses; no/ l!i*^rUi3Sf % 
utf^ anhf thing that may in the smallest dcgixic be deemed contradi^tirry tO Mst^r 
cred autthpritj." — Br^done^ Tour thr^vgh Siffi^^fy vol i. p. 140* ; .ufi- AniiAr . 
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gnMia^ioov dependent on the relative ahtiquky of the beds, <)»wn 
\& Ibe layafi) of the preseBt^ribd^ whidi have the ttatiiit ee^v 
Iat Mvi yitreous^ a$p0ct ^ iiuoh products. 
J Having made this observation, whilst in Sieilyv I was pleafe^ 
oQinj return, to fiiad, on perusing some papca^of the celebrated 
Prussian geologist Von Buch (in the Transactions of the Be«v 
l^)Aead9iny)^ tliat a similar observation is ih^re recorded, ^on 
\mm m geneirtf, which are* conceived by him to owe their ^elJiil. 
U^ characters to an admixture of trachyte with titai^eroulk 

! It woidd be inconsistent, however, with the limits of this comu 
mmiication, to pursue the subject farther, as all general itife>.' 
ifDcbSy with .regard to tliis dass-of substances, would iSnd aiaortt 
natural place in an essay on the Phsenomena of VoUanoes^iH' 
getoeial.M... i-n ? - -.• -.» ;< > 

. !T<ltconehBde^ tbed^^it wmiB appear that the Island of I Skiiljf! 
eatitmns rooks of die primitive, transition, secondary and t^iary* 



. ;JTJke,pinKdlitise<al^ tnily found at the north-east, earner :of^'{he 
idand, joearMMdsdna^rwhere the «}^vaiding rbck.:ap|)eatfsr:t(9iibJ 
gneiaftf •^\\* "^ ^•j**''* / • . • a .: .i* yv.A} {'^'\l^u 

t^^e Iraniikioa oonititute a chain of hiUs^extend|tig^'obfiqileI^« 
^QOD^oSIdiascoroiK the ndith coaist^ ^^ticy Taoradha^oiintlle^sotiml/ 
Xhdy t«»fi^t chiefly of' mica^kle aad pky;data^jrq«iai(tz^iti^k^* 
greji-wadirr^aiNidsttme and liinestotie: , ; -a U> wm h'<\ 

The^ secondary rocks are found chiefly in a^ line p ar allel with 
theTHOTlfe coast. They consist, l^f> Of red i^dstbn^; Mffi^TjtJdS* 
bt sh^€f,"extending f5pom Cape Orlando fo Cap Cefkii:,'' 'i^S^^^^^^ 
Of jj <pmpact limestone, with beds of cheyt, jasp^,4nid„9ga^r 
lwtuje^.<K)ftstitutes,the Madonia Mwntains, and. extends ofriimi 

ttttoii^idttds with the magnesian Kmestbne (tf 'EiigMMf!''^'ni'i' 
tertiar^ rocl^s consist either of beds 'c^Mue'jfJa^^ 
cfl^taining mwch gypsum and selenite^ WpbvH-,^f«wJphftt(qu<ife 
attdntiaiiridum,>andoommoii'salt«<' Mly\ Of a ealdaitoti9^b#eeb') 
diai'l^etewith shells of i receiit'datfe^/^Kfcfi^iS'^y&f^'ffiHete^ 
^Viry bii the western coast, at the level of ttie sea'r'aT^l^as^w^^ 
^raqe It south, is fo^nd tor^st an th^, blu^, rf^,;, 91;, \{k^m^u-^U 
beds- of shelly limestone, which occupy all th(C»«ouihr/*c#f.th^f. 
island, and alternate repeatedly with1)eds of vblcimic WAt1*^ii; ^'^' 
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Thevdkanic noeka of- ^dly are, «t kasli, of two cpoehs^ 
namely. Antediluvian, which alternate with calcareous ioek% in 
the Yal di Noto, in the jsoutbem part of the .island StMgff 
Postdiluvian, which comprise the graiter part of the lavas that 
have flowed, at different times, from Mount Etna. It is pro- 
bftble that this mountain was bumii^, at a. period antecedent to 
the time of Homer; and there are volcanic rocks at its foot, 
which seem to have been produced anteriorly to the commence* 
ment of the present order of things. 

APPENDIX. 
Ih ord^ to fulfil my promise of furnishing to others the means 
of correcting the errors into which I may have fallen, I sub}<Mn 
the following sketch of- the; route which the geological traveller 
should take, in order to obtain as complete a view as possible, 
m a short tkne, of the physical structure of the i^and. 

Ist daj. Messina to Melazzo. Promontory to be examined. 

2. — — To Oic^jusa. Antiquities of Tjndaris. 
8. — Santa Agata. 

4. — - C^lu, Cyclopean ruins, 

5. — • Tem^. Baths. Madonia. Mountains near. ^ '' 
6w^ **f^ l^nxM^ Receat Bi^ceia ofheig^tsB, lies on the mad. 

Ist day. Palermo to Alcamo. * ' 

2, To TrepanL Temple of Segeste on the road. , 

3. Marsala. At Trepani Monte Giuliano, formerly Mount Eryx. Abottt 

'. Mairsafes recent Bteccia w6ll Been. ' ^ 

4( *-r- Q^!filfifr^mi(K Qmmm of Cawpo Biello, 

6. Sdacca. Buins of Selinus on the waj, Near Sciacca, Mount Calo- 

1^ gero (Bisths olDfiedahi^). 

6, — ^^Jkw^AHwQ*, Beda^ofselenite.. 

7« GirgentL Before leaving Monte Allegro visit the sulphur mines of 

C4tt»Hci; X • 

FrfUQ Glrgenti traw^Ubi^ proceed, in general aXw^ the coast to AHcata 
and Terranuova. I should recommend the followmg deviation, in order 
td^ii^tein aittU)w9Eddge'af ^hft stKUeture of ^#iliteir^ 

m'day. Gif genii to C^iltahisetta, by Macaftuba (mt 'Volcano) Aragona. (Std- 

2. — !— .To Castrogiovanni, where the salt mines, of Alimena are seen. Vale 

'■''"■' 'ofi^ina. * ' ' - ., ^.; '-i 

3* ;^yU. Cal^f^one-, • 3nd£e thirown over a c^ftsm. . . . , 

4. _—' Terranuova. Look for the junction of the blue-cky and tertiary 
.. K';' limes^e^' ' * '•■ • • ' . ' •'»'' •'• ' " '> ,••;;,♦ 



^avJpgTP^^e4 t^^ qo^a^ T«rwMiq7%.fi?oQ^d; 

id, if 
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1st dayt T« Rigosiu (Bitundwourisotk.) 

2. — Bachyno, near Cape Passei^o, seeing on the rood, if possible, the Val- 
ley of Ipsica, curioiis for its artificiM caV^rns, 



Mr SteSen's DeserijMm of a JSUom^r. W» 

34 day. From Bachyno vmt the rodks of Cape Passero, and 1^ jwooeed to 

Noto. 
4, . Palazzolo« Antiquities of Acra. 

From thence the usual route is to Syracuse ; but I should reconuAefnd the 
following deviation, in order to obtain a full view of the volcanic lock^ 
ofthe ValdeNoto. 

5th day. To Vizzini. 

6. -«— To Palagoma* Lago Naftia^ 

7. I^entiiu ; sleeping at Carlentini to avoid the exhalations from the lake. 

8. — ^ Sortino. Grottos of PantaUca. 
9»--*—- Syracuse. 

10. Catania* ' 

11, _- Giardini. Kuins of Tauromenium. 
1% -*— Messina. 

If it be wished to make the tour (^ Mount Etna, the route would be, 

1st day. Ademo. 

2. Bandazzo. 

3. — Oiardini« ^ . \ 

. 4, Catania. , 

With respect to the inns, those at Messina, Palermo, Catania, and Syra- 
' ciise may be considered pretty good. At CeMu, Termini, Girgeiitii 
Terranova, Giardini, tderable. Nearly all the rest exeiarable^ aflO^vdiag 
scarcely any thing else than a shelter n'om the elements. 



Aet. yUL^^Descriptian of a Sitometer, or Instrument Jbr 
meamrtng Gram, By Henry Steffbij, Esq. Balmader; 
With a Plate. 

X T must appear evident to every onfe, who has paid any atleh« 
tion to the business, that the niocb adopted by farmers and corn 
merchants, for marking the quantities of grain which they lay up 
in their graQaries, or put on ship-board, is very clumsy, andlia- 
ble to mistakes. The former class of men, when they have oc- 
cadon to store their granaries, to suit their idea of prices, make 
use of a stick cdl^ a " niekstidCy'^ in which they cut a notch 
with a knife, or nu^e a atioke wid) a piece of chalk ufx>n the 
w^ or fanner% for every half boll that U carried up thergraniO'y 
stair ; and the latter employ pieces of lead, such as the bobbins 
which are attached to the mats of flax, which are imported from 
Rusi^ or round bits of leather, with a hole through them, Vke^ 
perhaps, the coin of this country, in the rude ageSi. One of 
these, called ^' tofli^^,^ is given by the men who measure tjbe 
com in the granary, to the pbrters who' carry it on thdr bAck 
in a bag, or to the carters who; ti^ce . thw dart-kntds fhom^ Ihe 
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grat^avy tO' the iskip, when it is delivered to the petcon who re- 
eeiveB the grain into the ship ; and when the number of iiMieSy 
which are given olrt of' the granary, correspcmds with that re^ 
eeited on board the ship, the business is considered to be wi^ 
conducted. In these proceedings, howevCT, in which e^ipeditioh 
is often necessigurj, the nick-stick or chalk may be neglected, or 
a tally dropped on the way, or there may be some collusion ^^ 
tween the parties ; in which case, no remedy but that oftatkb- 
suring the grain over again can be had recourse to. To> ^Ui- 
tate the marking, and to lessen the probability of mi^takes^'l 
have contrived' a simple madiine, of which the foUon^ing 'ila 
sketch,' and a description of its mode of acting. * < -' 

Let iw^ (Plate VL Pig* 1.) be a deep4xx>thed whed, of any 
number d teetii, b a dog-head, and c a spring, to stiffen thfe 
hoM of ^i€{dog.ibcad on the teeth, d is another wheel, but the 
teeth are bevelled, and of less diameter than a, with its dog-head 
^ and s{H*ing^ g is a spike upon the wheel a, to act upon the 
teeth of the wheel ^ when a makefs a revolution. In Fig. 9,, h 
is a pointer, attached to the aade of the wheel a, with its pdint 
exactly opposite to the spike.^, and upon it is a slider i, with its 
nut k to fasten it by. The. pointer marks the bolls upon the in- 
terior circle l^ and the slider indicates the hal&bolis upon the 
ex:terior circle m. n is a inngle pointer, upon the axle of the 
wheel d, and marks the total bolls upon the cii'de o. When the 
points h is moved by the hand, it proceeds from number to 1, 
and the dog^iead h passes over a tooth of thef wlieel a;^ki^ next 
motion of the pointer marks 9, ; that is, t^o half 'boHs, <# one 
boll, as marked at the same time, by the pointer upon them- 
terior circle t Thus the pointer marks, till it comes to J^o.IkJ, 
when it has made a revolution of the wheel «, the spike of wliich 
g theil afets upon a tooth of the wheel d, and caiise^ die 5og-1iead 
e to pass over one tooth ; and the single pointer ri maxts' from 
tb SS, the number of bolls. Thus, at each revolution o^ me 
wheel a, the single pointer marks other 25 bolls, till the wH^l 
d fflso taakes its revolution, when the number' marked witi^%e 
SOO boUs. Hence, by increasing the number of iteeth i^ me 
wheels, the number of bolls will also be increased ; and wl^n the 
machine has to be used at a new heap of com, the pointersH^n 
be set by -the hand at No. 0. When the machine is thus used, 
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the fanmr or cormmerohiiiit can, at om g}am^ ^^ jtbi^ ^Hmtity 
fii gcmn measured up in his ab^Bce ; imd if he is d^siriopA to 
Jm^iov "whether his aervauts are working indnstrioualy, let a.weU- 
;9ounding bell (Fig. 1.) be attached at 9, flUEid its hammer r be 
itX^ upon the axle of the dog-head 6, then, foi: every half bdl 
la^urk^ by the pointer h, the hammer will give an audible stroke 
jLi^on the hell ; the ringing of which may be heard by the mer- 
i^ant^inhis counting-room, if situate near the premisses* The 
jTIRgingtof the bell will prevent any chance of a mistake being 
|c(^mitted through n^lect, as its sound will be distinctly hearol 
tfibo\Q the noise of the fanners, even on a wooden floor* 

Such a machine may be constructed at little esLpenoe, and k 
joaay be fitted up in a box, to be taken where used, or fixed 
against the wall, at a convenient place. The one I use, though 
soade of brass, and a first attempt, cost only a few ^ilttngs. 
The scale of the above sketch is /^ths to an inch. I am am* 
vinoed^ if fanners and com dealers would use it, they wovddfind 
it a very convenient little machine. If so humble an instrun^it 
deserves a fine name, I would call it the Sitometer. 



A&T. IK.T'Description (^ a Hydrometrograph^ or a Mi*- 
chine Jbr MeoMiritig and Recording the Quantity of Woier^ 
or any other fluid, disc/iarged within a given time from 
Condidt Pipes. Invented by the Chevalier Jo^sph im 

/ ,, BAAnsR, of Munich, in the Kingdom of Bavaria. Commp*- 
. ntcated by the Inventor *. (With a Plate). 

f JL I|E first idea of the Hydrometrograph was conceived hj the 
Chevalier, and communicated by him to various persons in 3?i- 
varia, many years since. It arose from the generally ack^QW- 
^ledged want of an exact measure, for the quantities of salt w^^ter 
delivered and employed in different parts of the extensive Jfto^al 
^S^t-work^ at Reichenball and Traunstein, with the man^- 
pnt 9f which h^ wa$ entrusted, and where the gu^tities.of 
If u^e cpuld only bjB comppfted by the ordinary means^ in wjMsh 

''^ ** The abbve is from a valuable periodical work, " Gill's Technical Reposi- 
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fnS^^ De^c^jftip^ of a^n Hydrometrograph 

an ipfiperfect mai^per, that errprs of one-half the quantity pa^i^ 

could neither be avoided nor det^ected. r 

The means formerly made use of for this purpose, at -the 

re generally known^ conp^m 
jauge-pipes, or orifices^ placed, 
of an oblong prismatic vessel ; 
ihuttins: more or fewer or tnos^ 

^ . '' <UO\MnULi 

jr was endeavoured to be, cpn- 

neiffht m the vessel, so tliat its 

5 to the circles or the apertures. 

e IS no doubt, that an appp'£u 

d, and diligently attendeicn;oJ 

any moment, the rate at wnica 

equally accurately as the log, 

shews the rate at which the 

h^ observation. But it is evi- 

liyery of the fluid be perfectly 

hardly ever be the case, this 

method is quite insufficient for ascertaining, with any precision. 
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of these hydrometrographs in' the Bavarian salt-works'; ' anil' io 
the conviction of thousands of strangers, who have seen ttiese 
works. 

With respect to the 
be constructed upon a 
quantities of water or 
numerous ipstances \ 
usefull as, ^or registe 
water-works; the dail 

.S'yiJJJIOqi' .' ■ 

in actuatin^r a water-\ 
lana| in measuring ai 
iiji Dfeweries ; and of 
leries, &c. even down 
nicety. Nay, a mach 
scale, might be usefi 
venient and elegant 
eviery week or month 
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upon ais many dial-plttCes divided into ten divisicms each^ iandi 
numbered, any quantity of fluid which may have pasBedasi fdr 
as 100,000,000 cubic feet, without any attendance, at tkmjiodJ 
Ability of committing an error ; n is a check-i^ng acting oii>tli^ 
teeth of the ratchet wheel m. L b i 

The tumbler, jT, consists of a wooden bar, mounted 4ipon<«ni 
axis in its centre; it turns up at each end, and two iron-rbds^ 
o o, are passed through the ends, and secured by sqcewaaiifll^ 
nutst: these rods se^e as gtndes to conduct a caitjroncball^ij^ 
fh)m one end of the tumbler to the other alteniately ; at»l #h^ 
ball strikes and rests against leather pads or coshbns, q^ m^BM 
are provided at each end of the tumble to receive it Od tbii 
under side of the tumbler are two blocks, r r, agiunst wUdi did 
Studs ^ ^, on the stems of the float, act ; and when ^her end of 
the tumbler is raised to the potion shewn by the dotted tinas 
s s, the ball suddenly runs down, and, by its momentum, strikes 
upon one of the ends of a lever, #, turning upon an axis in its 
centre, and from each end of which rods descend, to which tte 
corneal valves are hung, and thus suddenly opais one valve and 
l^uts the other ; at the same time assuming the position sbe^im 
at V V. There are two cast-iron blocks, -w w, fixed undemeaidi 
the tumbler, to strike upon the ends of the lever, t. Gaps are! 
made in the inner edges of the copper-floats, to permit the i^s 
of the valves to pass freely by them. The whole machine B 
surrounded and inclosed in a proper manner, and stneoigtlieiied 
by framing, which need not, however j be paruoulfidby ii^ 
smb^ here. t » 

' -' '' '"^Xi 

Aet. ^.^^Acccnmt of the Andmt Canal Jr&m the Nik #t>'<ftfr 
Hid Sea. By Charles Maclarek, Esq. With al^ 
and Section. ■ . m m 

v/N a first v^w, no scheme would appear more iidipraQticpJbJ^ 
ttian that cf cutting a navigable oana^ tbroi^ a desert vn^i^y j» 
bundrtd miles in breadth, ini which there is jM>t »mi^]^ iHi^ 
orri^et, and scarcely even a dnt^ of fttesh w^er tojajl^jfj&e 
tliust of the traveller. Yet it istier^in thfft the .pir(»}e^iiiu^ 
tiot only have bera practkable^ rbuti iea^> 4noet iti wasr rafsm^^lr 
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j^isbed in early times by men irho w^e unprovided wifh nuiny 
of those resources which modem firt supplies. In fact, when 
the gremid is explored, the suiqx)6ed difficulties vaaidby' and we 
discover that Nature has furnished such singular and unexpect* 
ed facilities for establishing a water-communicatUm between 'the 
two'seas, that she has left little for man to do to com{4ete her 
IPteh, According to the estimate of the French engineers, tlie 
%hole «xpenfie 6i a deep canal, which should connect the Arabic 
Gulf widi the Nile and the Mediterranean, make Africa «a 
idaiid, and shorten the voyage from Marseilles to Bombay one 
kbti^ would not exceed c£*700,000, a sum conadorably less than 
luis b^tn expended on some angle works of the same kind in 
Great Britain. 

As this celebrated ancient work was aa object of commercial 
importance, as wdl as learned researdi, a survey of the ground 
was resolved upon shortly after the French established them- 
selves in Eg3rpt It was begun in January 1799, and, after va- 
rious interruptions, finished about the end of the same year. 
An abstract of the survey, accompanied by menuHrs on the geo- 
graj^y of the isthmus, and the ancient history of the canal, is 
published in the great French work, the Description de TEgyptSy 
from which the statements and details in this paper are taken. 

The direct distance from the north extremity of the Arabic 
. Gulf, to the nearest point of the Mediterranean, is about 76 
English miles ; and to the ate of the ancient Bubastis, on the 
Felusiiac brandi of the Nile, almost precisely the same. The 
length of a canal, from sea to sea, following the most suitable 
ground, would be 93 miles,— and that of the ancient canal, from 
the Arabic Gulf to the Nile, was about 92. Some learned mo- 
dems, perplexed by the vague and contradictory statements ef 
the Greek and Roman writers respecting this Canal, have called 
in question its existence altogether, except partially as an aque- 
duct for irrigation. The French survey, however, has not only 
put to rest these doubts, but ascertained the precise line wfticli 
it followed. Of 90 miles of inland water-^communication .<)f 
lirhich it con^sted, it appears that 65 were cut byhumtnJah 
\mve\ and of these 65 about one-half yet exists in a state Jciss 
i# mcwf« perfect; In many parts it is still so entire, thit itedi^. 
itt^sm^ons can be measured with tolerable accuracy, and little 
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808 Mr Maakitek\\\idi^unt ^fUis Ancient Canal 
^lOtiiJlh^gbrttiniillgiQatiiteiMt be 'lyfqnked to Mndor it iagitt» 

,«i i^e^.idlhiiuiKi()ifi<$it0i^ cotnistby on liie nodb, oiM lov^^l^afarsA 
ijdiiiv^ed^hd^ilSroUdiJiy blllbaks of d£fi^Dd,«nd/{ipd^^ 
iMterpnlil^ gMiAi:iall;f^»tve|>]ix)cediibul8raard^ 
•«fmHt«»itiambb0Uiiiomt laftd<f»^^ and i^eal aidefliefotbiit 
iDem)i>f tbi^RtfianioflUeAiAKfGuIf'itf fia^^ 
rii%t$ bf^U^h lindy la «rdti^ or* hoUow' extendi»<itdrt^iBiirfl'ifinm 
<%M^4 i^ttdcbbieHckkildj ^ doatimiatioti bf theriamfy.^aeifpW 
% tlie^walfers.afu1ti]e€hilfi. It£t direoiioq nn^ iifii^tkMli^ 

(fimh 4beMiaike^Mdnidehrte> the Red Sm^ th#>seiitfantetudf 

i#hiUi uiefoailed (the ffi&ttc0 liokes. The bottom of; Jt1isdbtoi%^ 

'i$ie?«ripii#htt»bi)Bni^fKdt tiricM^' the high water, level^ibolfee 

6ullfJiacctqpti<foribootfldiKe>tBiies at ks southenk extnoaokj;; 

'Wdjc^caa Jfbrel^tiiie s^ili wit sorrdowy itfaatit irooU be aubinefged^ 

w^m&^eiwibvrof' tA^'Re^iS^ tor rise three or four fieet sibore 

'4fl9^ oumliel^tiatloiv'ti. .it? l^d: .... - ' 

)t (FiMxttv aKpoiiitr4it<4lub|ififtti[>al^die}v about the tniddie oftlie 

;<ist)hb)m^ ^toother ' long vafle^v ^ branobes off to the. west, nmA^^- 

it^i»\t^\<Sli^ \m pooa^ Mfle. Theipci&tehi 

>]|blii%^i&(4CHlled'Wadi (tt^ Aj^^ mtxBib tor A.iidllmfi Tomjdat, 

i>aad^th»(lea8tteii (Min Wadi Sidbdbt^n llbeiaiideilticab^fin 

j^Anui^tiMi vaSejr^ the bottoin^>^hicUkJ&kewu6iiDaiEj»l&et 

^dliUoriv Aiehig^waterlevcl4>f 'tbeiQul£!J .iii>r[i ijI . jit)q k£d 

uf ri)^j^|N^9of leveb carefu&f^ki^tbaljsurfaddubf/tUb^da. 

bic Gulf at Suez at high watery «taci Ibunditadto^gaf) Mtbes 

BJ^ife^t 16 iaefaea f^nch), or 8S fieet/6iimbfaei>Bi^di sdSsure 

flJiabov^ittttfe tfiihd'Medtterranean at TjnehiaK lommiBttaB, ioSTbe 

loiiUiDi&seJof fthd'tidid iathe Red Sea'ai SueEV<itrfasi£)i|ciadgtdd)e 

{aixnt jfc^cet'6 ttioM^ French, and thm df thdi Me^tsoiaAn 

•qdmitMi^'ifootLi It i» qvidenty theoefore^ tfaat^ >weKe.afflMiii^ Jut 

3tl T ibouim VU i imfHili ' M I- t M ^'t thun -i l ul to t ''- vtMt > i>jy M[tt ^BffOU 

, but proceeds through tfie Bitter Lakes to Afo^kfar ; ^and frmn Moufn'ar U>PeIa- 
^l^^^'^iSWi^thi feit^ed rtae^ai^feji: ^hiyias^jffiinesitf V^.^^ 

It no correct r^i o^ ? i ^r v. tv^eoj oj i - .'oimH •»-:' oj pi 
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which divides the gulf from the Bitter Lakes, the walAfe^^^rtbe 
da«iisc6^t«j^(Miid .fl4nv»inoithiKAi^dfc{iiit03thu2>aiiikjjirf(^ 

-ooiiiliuUi^a4fai'mdii tbdMedit^BVuni^^ mMJ&acfmi^ 

jadtolstadaB ito'^^coiiffsey^lKceptt&obiawntaib^ 
^MK^vii^^ ditt oatmfae antiiidiMteiflatkiids&lfa&Hiktt iinaatr 

SaqVaQ0;AdBBi)m4t^ the longivoUesr t(»tli6iiiq^iiriofre5 f(Mlftti 
^^btwitgjflaeBi, and penetrated tb tbdiidr^ufai. eiAnvisettf ^ 
^docd h^/mostptobdblyaitifiGial^ 9!bbp|^lft&Gfbof^s{)dSiid, 
Ibufeteitfaie^dUtrue^nyi^ widters;WfHM'dbMe9:ffilidc^da^ 
ii(^<lteentt0r iliakes^ ahd reaohed tDmdfflimlAifei^Bixiiibiitfifthe 
3Jfte(kiSea/ It «ay be safeljr stab^ thi^e^bnp th^Itb^ismt 
^!|lipi[^ifi tlie>^»Qiid «liet» a ifraterjQdttimmficatbQ(|i£)^i^d:- 
.ilei^t eould lie »Qade ^tb.lh^/^aafmog taciUpfy sabdovobfeife^iteaa 
igbill HFoeuldr produee sb great>a cheiii^t^klB i^a»dyk«m^Qntv/ 

It will now be understood, that the axA^koi^BE^jriitiaas m^t 
itei^ efiprlwl ihek cftea}/ fJidieti^4i9Q9tl]r^£rb^ (fin^) to 

ciVilkiy. MlThey^pfefBtfredithe Jblt^ rebAeyaQdfjptobid^lgn&feii^o 
.iQ^flOD'r: ilfil^.Tbati<ildiiai^di(ibe^c^^ 
nJddgdflnJti»oQnimltfcatfiiii^(ibbe Hsd Sfn^ jbjiidieiahartesf^aDd 
:to6tf<9atsrou)bfiV33d^^lialr{9ela6iinntmu^ liave. tx^a^att^tioKfara 

bad port. In truth, tH^BredohieiigtneQCSnciarii^defQd thei^e 
^2^lMdWadifikiiadfldidja£^£prebrtdble^ tbatttb^jja&ipibed^t in 
83tihn« Jpd^tj&DJrl»ttskaibtiBhing^tbe («^^ :^.. t ) 1:jjD :nd 
3iiid£he ib£%ii£LaBddiiindytJbd d^sidered as fwoboi df ifiAidSJ^s- 
◦dlBct sailMina;o\ Sh^jfiri; begiitsi afaomft a^miklaidi adoialSvodcth 
dd)f>S&flzv^iid/exjbQ[i& $cfx&s &eio^-saiid^..iBtbiilu^tojdiaiffilier 
rid^Akeeil^B^ th^t MapX Itfr leiigthTii ^l^S&S dantiaidi^ imyMl 
iuEiftisliImSesi ^QtxitlmcwbtAe' ot^^x^iwpagsdj]}^^ 

tion s ^ the vc s tigc s-rf-the eanal oan bo di s tinotly troood* — -The 
o> f^amf^oi^^e^^dh<^ Imiks-hWfnm^t (^'^'mW efP9.0 feet 




is to the French a» 1 to 1,05977, or as 15 to 16. 
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SSJB' Mr Maclaren^s Aaco^mi of ihe Ancient Canal 

flows. dovm firom the high lands on the west, supports a ooH^ 
d^abk gDowdi of shrubs and herbage. The soil is chiefly omn^. : 
posed of sand and earth, washed down by the tcn^rents, and the ' 
sm^iMse, both in the canal and dsewhere, has in many cases re^t 
sumod a certain degree of consoUdatioa, from calcareous infiltran r ? 
tm». Bits dug in the canal, to the depth of 4 or 5 ftet^ dieng 
covered hq^ers of gypsum, earthy clay, and a moist toUoa spndtf j 
The vestiges of the canal disappear entirely, at tlw point ^wbe^o^t 
it eaters the baain of the Bitter Lakes, and where the sukfacSfls 
15 feet 3. inches .(Fr^ach) bdow the high*water levd at; Stid^v^ fo 

The second iseetioot;on£6sts«^ the basin of the Bitter LflBceSyin 
S7 lonlesi long, and from 6f to 7 miles broad, running in a nortfan 
weal dioei^ion^ /No* outtiag or embanking would be required * 
• hete, the bottdmr 6f the basin being from SO to 54 feet (French) 
bdowhigh water at Suez:; and at tliis d^)th the water would 
aeluaUy staaid in theses lak^s were a communication opened 
with die Gtilf • Hmice riieir bottom is in some parts 24 feet be- 
low the Medil«:raneaa (se^ the sect^n). There is no doubt that 
these lakes are the Locus Jmari of Pliny. The basin contains 
no water except in some pools in the lowest parts. The surface is 
covered h^ saline incrustations, under which are natural vaults 
or cavities^ that sound beneath the &et. The soil below c<»)sists 
of earth and sand, or mud ; and generally at the depth of 4 or 
5 yadfds water is found, but loaded with saline matter, andeyr- 
cessively bitter. At the northern extremity of these lakes some* . 
nuns are founds \^ch are supposed to belong to a teoifjeof 
Serapisy md are hence called the Serapetim* 

The boundary of this basin is accurately marked on the ^e^r 
cUvskties^ by lines of gravel, shells, and marine debris, of th^-^me(i 
kindiimd precisely at the same level, with those found at' th^l 
high-w^er mark on the beach of the JRed Sea, Hence, M*J 
BmslAym^ has maintained, in a memoir^ that the ^Bitter I^ke^/ 
ww^jralfno vmj remote period, an integrant part of the Airafeiftj 
Glulf. -TbeUow bank which now divides the Jakes from thtit^se%r| 
may have been originally tibrown up, he thinks, by a tempest,"and" 
afterwards raised by drift-sands and soil washed down from the 
heights. If the facts be correctly stated, there can be no doubt^ 
that ^ Bitter J-akes have at one ti«ie W(ied.jw)t of ,tj^ ,Gi|]tf,;. 
but, in this ease, the Gulf .must have .fonned.oBeiflea with thef^* 
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Jrom a^e Nih taihe Red S^a^^ ./ .^ «W 

Medk^ranean ; for there b no ntomal batrier on thb cunrdi, %cu 
tweeathe Bitter Lakes and the lagoons, whioh extend to P«^ 
lintkiiB^ It may be admitted, that tides $xid "winds might effect), 
the sepiffatioa supposed in the oourse of ^00 or SOOO yestr^ \^ 
butthe pfogreis of scientific researcii has taught ttd to> Peier t)& 
geeibgi^ eras, antecedent to the existence of civil society, many 
chbng^ of this kind, trbich were once considered as beianging 
tcupoKjodS'^hin^tfae reach of history. i 

^(Qieithsrd sectiod is nearly of the same length ymdi die Wadi 
or valley' tiirou^ which it passes, viz. 6%^500 meta%8, or.tl^rty^- 
niae>lBdglisfa miles, extending fisom the Serapeum to Abaceh. 
Thte'^lley is from half a mile to two miles m bveadth.': Its ibot^ 
tofad' is about thirty feet b^w the surnmnding desert,<aDdtiiieaa*«' 
ly as much below the high- water level <rf ; the Arabic. Onlf; It:* 
cbntaias about 5^,000 acres * (^pcoductive stBl,i«$bu;h:bedrs^aA ■ 
abundant growth of shrubs and copse ; waodi Its iorefldtbdiais 
once been much greater; for the moveable' sands df > the jdesert, 
which fcnrm hillocks thirty oir forty feet l^h on its* seujbh flide, ^are • 
swept into it by the wind, and are th^ contlt^iiaMy enensachiiig 
on the arable surface. The Wadi is belbved^ with good'nsason,^ 
to be the Land of Gashm^ the original settlement of the IsriieHtes' 
in Egypt. Some ruins found at Aboufkeshed, are suppo^- to> 
mfeurh the ate of Hero or Heroopoles^ an iancient town sof* some 
importance, atid the Pithom of the Scriptures -f*. To texbkide 
thefloods of the Nile, thfei vidley is shut, by a transvieirse 4ik& 
o#'leV6e at Abaceh, by another at Ras-dr-Wadi, near the middle 
of its length, and by A third dievation, either natural or artifeia}^''^ 
at'AeSerapeutn, where it terminates. The canal rtms afotg 
thfe fioith'slde, where the natural surface of the gnnind is- soffits 
feet Ingfcer than the rest of the valley ; So that the wkt^ <fciti ' 
lei£ed in it ' can be conveniently used for irrigation. * In' th^* * 
western half of the valley, the canal is very entire.- In it/bdt-1 
tofe^fy at sothe parts, the Arab cultivators raise t&mi'hVoXl(^'f 
paftts,*fhey etnjJoy it as a reservoir for rain-water. Itii'ihe ^afip> 

tiM:i : ■■! p- ' r h.-' ' ' ' " .v vi '- Mj '/. ,.i 

* .^O^OOO arpentq. The arpent is four.fifths of an JSi^lish acre, ( 

i>j T^e reason^ given in the French wor^ for fixins A|)oukeshed as the s^e of , 
Bero^ are very conclusive, the identity of this city with the Pithom of the Bible,' ' 
and'df aie Wadi with ihd Ltaid df Cfoshen, tests on the authority' of Jblepftti ittd ' 
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^ Mr Mac}k^'kcmim (fihe Jncieni Canal 

t6rti'%ai#oJp^%e* x^l^^tieyoft the accumuttlln^ 

driSf-^rffl^^Bf tlie flesirt^ Have obliterated aU traces of tH'e tW^rkJ' 
&i\i^vk sontfi spots*/- fh'thts track, it is observed' thaf^ihS^ 
c6iid4fay stti exti^ Wealth (sixty or eighty metres), %iid^Ti^ 
ii*iHy3''niay'bfe ]^tesutned, ail extra depth*, to6, fa)'* ^{frB^I^ 
a^ih^ tti^ to^Iois dkxiats of drift-sand. M. Le IP^i^^ i'^W^ 
glMeer,ifi&lcfe,'tIi^ a branch of'the Nile h^, di'o&Aatf^, «1«^# 
thitnJghthtevMteyi^ic^h is extremely probaWlc^f^fl^^W'^ 
torn; for ibatiy*tiiaesV is stffl two or three feet WerlliSi%4^%&^ 
face of the Mediterranean. The river, however^ liiltikmvl^n^ 
thiycHktedl,'d:'si'veiy remote peri^ for the ^elii^&l^^al^, 
whWH*<^k^rfecb§^i^tW ak tTie eastmost, by the most anciehVi^^M^ 
iditeitij^li&^ISeetl'^aistt'ilJrfy' traced twenty or thirty tnaey^i^l^ 
n6to:i*^rdl^' --^^^'-'^^ ^, ^^'^'-' '" "• ■ - "■"'■ ^^^"^^ 

^l'5ni^^ftiiiH9if sdcA^^^'^flle eanal' readied from the entrance '6f 
^k^m^W'AMek'^ Bilfaksti^; orf the Pelusiac branch.' ftk* 
leilpif y ^cottiSat^ tb^'b/lQ,^ rtetres, ' or twelve miles. ' "th^ ' 
cbMi^!iei*e%4ing^b(W^kl'by'ftife'anri^ is alfundeif 

ctfltivai5oili'and4t fe'tr^ei^sM' bt several aqueducts, now uSfed 
scfldy feir'irH^aUoii;^bti^ ^tbe (tf whiiii are ^believed to be the'rfe^i 
niditis 'oF*the ancient navigable c^iial. ;' 'fiie details 6f ihe ^Mkf^ 
of^I^fetibAVeiiot given ill the TrencK report. ; '" ' l'"*^ "'^ 

^'l^hfe Ft^enfefh memoirs, bulky as tK^jr aire;' hdve ii'ot^tHf6W#^' 
tflaiigllt brittle construction of this canaJ,iwtectf Mdikfe'de^^J' 
I Sl^l, hd^^ever, give as distinct aii acc6uht? tfP^fe'^ ^irK*is#liP^ 
wMgl^ scattered details \^1 supply, ^i-emlkfn| Wfi^ M^penfegi'* 
bi^feiJt^"itsi)ecting the level's, leaking m id^-^^e^%48P«P' 
tli^tciH^aneari as a basis, fm which the^ris^' afi£l^iil^&d*%^ 
eWmi ^ f<iot),^1^'e find the elevation 4vMM''^^'^m^ 

Jfiobivo SI Ji jt-f' i:' ft ' , j^ ; J -') li^n/SfllS^ftj vBq 
, High wafer at Sues^ \ ,, - - - . ••. 304 , . ^ .^ 

yf^ -li^^ifig^^mg^olfS^^TX^^f^oiimfmp^ ,(^kb juo li 

'ionJ^i/i tfi' ^Kf'i •/■''. Tin r >'^>i);2tR3 iiofh f)GrI svnr? Jgnm ^InO srfj 

U^it "^^''^ ^^^' '-' >f.**uMn jrtt if' Hfol lot ylno tcrii bna ^offtBii 
* The double line in the map, marks the vestiges of the canid. The sin^e line 

merely indicate! its position. 
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t^jiopwt^ ieyel at Suea;; ao4^ %)i,l^r^;^b«t l^ifle^j^,igh^, 
cf^^l\^^j}^r corresponds very aq^m^^ly witji tbat.,qC tbef^^^,. 
'^pKPfJr^^ height of the high ^d th^ .W Nije ^J3,i^fl^. 
i^llfyg^Ae ancient canal commenqed, seews ivxt tpfh^yj^bflen^filpT. 
s^^l^ l^Wt pluming that the surface of the rivei: deplip^ npi- 
%5Wfe ^^^f5;h^ght of the law Nile there ^a3 bwn e^tbjwt^d.by 
I^JFl-^n^^^engip^r? at 10 feet; the incije^ae di^ring th« ii;iWf 
^M?%^M\f^^'y and the extreme hright^ of cpqrs^^^^t ?8 f^V 
^^^i^^^i^^^rraxxem. ,7, .. >,, ^ 

^^j.]jj^ mod^pi artifice of locks w^ unlqip;wrn tq.the ajicien 
t^^j^als we necessarily upon one leyel^ fi^^^ w,ul4r^^9WWpi^ 
€^f ii^iih the sea wly when the tidft h^.)% ,f^i|ie^^r^^Jy the 
same, elevation as the water in the canal. Besides, tOj^rj^the 



thttBitViaitfedit a& 4qqK)site opinion ; but the subject would not re- 
pay tf?^ &b6\ir'of discus^on. On any h3rpothesis, it isjevident 
that the i^nidt from the river to the Ued Sea, must h^^ been 
limited tfn% very short period of the year. The canal|<:b9wever, 
if cut dif^, slight (eoiMuraenaVfgaUfe for boats feoir br five 
months ii^ead of one; but these* bodti^ being unable t\) enter 
the GuWt must have had their cargoes transhipped at Arsinoe. 
ri^g^B^cSHa^^U^'Bay^^eH^s^rf- ^ aitey sC^feTa^fM^^aygr^a l 
traAic, and that only for tour or five months m the year. I'he 
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Mr Mae\aten\ Account ^ihe Ancient Canal 

port of Amnoe mtwt huve been merdy an entrepot. The en'gi- 
.neevs, in faet, obfletved that the canal, m its latest state, ks 
shewn by its remains, was separated fircmi the sea by a solid 
. dike^ without any gate ; and they inferred, from certain trafctfe 
yet visible, that rfiips dame hither to procure from it a supplyitf 
.fresh water. When we consider, th«i, the limited navig^rfJWi 
afforded by this canal, the expence of cleaning and supp^titig 
it, and that perhaps of protecting it against the destrdctive ^tf- 
forts of the Arabs, whose incursions it prevented, attd Nifhbtte 
trade, as carriers, it supplanted, we need not be surpriietf tlwt 
it i^ways disappointed its projectors, and was si^|Pered t6 fiiflf ib 
decay. Fot nearly 600 years under the Ptolemies, and lAfe 
Roman Emperors, it is certain that the route by Berenice ithd 
Coptos, 400 tniles farther south, Vas the great thoroughfere of 
eastern commaerce. Berenice, it is probable, was a better poift 
than Arsinoe ; and ships, by stopping at the former, saved 400 
miles of navigation, in the upper part of the Gulf, the shoals and 
-raeft oi whiah were probably much dreaded by ancient mari- 
ners. 

It is scatcdy necessary to state, that the plan of bringmg a 
navigaide stream of salt water from the Red Sea to the Nile, must 
hafve been at all times exposed to one insuperable objection. In 
the Delta the inhabitants have no other water, either for irriga- 
tion w domestic use, but that of the river, which would hai^e 
lieen rendered totally unfit for both purposes by an admixture 
with the brine of the ocean. A modification of this pkn, hbw- 
ever, might be, and probably was, adopted at some period Iri tlie 
his^ry of the canal. A navigable current of salt watei' TOuld 
bav^ t)€feri carried through the desert to Pelusiiml, and -rfii^iJvrti 
kiio^h^ hay, without touching the Nile. It would, of c6{ffife, 
Havff'tf fidl'of 26 feet from the low-water level at Afeiitl^. 
Btowi^ ^y ^viftg the bed rf the canal, from the Red 'Sea'fe'ttfe 
3Biifc**Ii*esj a descent a Httle greater than 3 inches in the iniSfe'*; 
•nd^ »by disehargiiig the surplus waters of the lakes into th^^L 
w&si by tt'regutatifig sloifce, placed at the leV^,''ofttio&i8, 

. , , f.;. — ^ ,,, ' !■ ■ ^ " - ■■' ; { ■' — ; ■' ■ / ' ■ ■ ; M f 'l 'vt . '<<■ « ■ - I ' li I ' lj i llTUr 

* .The fall in the river from Cairo, to the 8^ at the lieight o£ the floodi when 
the navi^tipn is most active, wa^ foi^ to b^ nboutd iochet ner J^agjff af 2Jd 
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Jr&m the Nik to the Red S^a. 

wbkK intersects the valley near Th£wba9twn^ the water m the 
Bitt^ Ijdkes could be kept at any level from 2 or 8 feet abow 
lorn water in the gulf, to 4> feet under k. If, then, the fresh w^ 
t^ cut from the Nile waa made to terminate at the north ^id of 
l^b^ Jitter Lakes (the Serapeura) instead of Arainoe, a very ob- 
f^^iop^ advantage would be gained. Assuming that the water of 
i}^ NUe^ wh^ it reached Arsinoe, at die extreme height of the 
H^LU^datiop, w;as 3 feet above the low-tide level, it is plain that 
]tbj^ooipiaunicatk>n with the sea could be kept open only during 
fth|9 Ipigie the NiJe rose and fell through these 2 feet ; that is, pro^ 
,j9dl4y M^ weeks *. But as the level of the lakes, by moms of 
.jthfB o^egulating sluice, would be fixed at any p^nnt, from A of 3 
feet above, to 4 feet under, the low tide ; thai is^ frdm the ^'^ 
treme height of tlie Nile to a point 6 cfr 7 f^ b^low it,:it .is.f^t, 
that, if the fresh*water canal terminated in the laked^ :the <!oinmimt- 
cation with the sea could be kept open toMr months instead of six 
weeks. The marine current could occa^on no serious difficulty. 
It would be merely a salt river like the Hellespont, in wi^^h 
ships could s£ul as easily as in the fresh-water current of the 
Nile. This hypothesis is submitted without any intenMoft of 
denying that the fresh water was carried at one period to Ar- 
sinoe^ as the French engineers suppose. That the plan heije 
sketched waa adopted at another period, is not iipprobatdew. That 
it would su^;e9t itself seems scarcely disputable ; and it is. ob- 
tain, that there is nothing *in it ^ther inconsistent with existing 
appearances, or beyond the reach of the mechanical resources 
wbich the ancients possessed. 

r/ Xihp.gepeisal features of this inland navigation will now b© td- 
)^i;9i^ jiMjiderstopd. It consisted, according to \he Fuedcb^ ^l- 
^^iV^i;s^,.of a canal ext^ding upon one level, froin Bub^ti$<«o 
Af^l^^e, and carrying the waters of the Nile to theBed Sea, Jts 
Iff^efui^ be^wj^n |he BiUer Lakes and the Gulf^ appearsy A-cnnithe 
i^jsiqa^y'to.have beai about 35 or 40 metres (115 to 1$Q 9&e^ 
l^h i(<^t) at the water line. At the othen cnd^ wh^e it n^c^vitd 
B^ff^lfpex depth of waiter, it was probably a half wider ; /i»d, to- 
.wapda^he -middle, from Bas-el-Wadi to the Serapeum, where 



'Til tf ^tw'.frU I ; 



^ ' '^ W »€ i U to t tis^ kn^'ftto of the IfAi at ibbdktid fs 1$ feet. It is'not quite 
equable; but wh^ precision is not required, the change may be assumed at 3 feet 
per month. 
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Mr MadaMafs^MAlKllAl^^j^^'Hie Jit^imt Canal 
4Mi«di##i(«^^4lliJi %6MiPNktetyt>,''aiiel ^e^dtiAuBMarnvw^ 

M^t c^^f4'(^Tf^^Y^mi^-'6k,' at m^, t<#6-itiM^1(* <M€l 

tK^^!"'^'^^'^'* '^'•^"'^ '(''■''S ■)•...; i. ..., , ,,,..,...; ft) 

tfeg^P«fl8abiiity of 'IStti»rigU^^il^tf>iisfl!»v8%fe**M.«Mi^ 

tBftfbfed^ljfeit rased -a Itttlc, By^'a«iJii8»S'W'Aril%fi»«rfMrf«f 

r«riSte ^V'Wteai tKfe ctoed Vi(4s 'ffi«ll''JtJffiU|ht'»^ feRAch^P 
Mm r^ftetdeep^ ainJa t* 8nifd4s3tt^M«MP*^8tt*P 

aS»Ki ^'Mai^^s'' '^""^nu^^ deinodst^ati<flP4P Hkm^ke&m 




the d^gn was first undertaken by Necos, die j^i^SliiBfliSP 
corraDOai vov^feus veioar CutKCjyaaa w as pi iMttnes to -His 



Digitized by 



Google 



• from 0» Mk^tpmttJMfSimhn H 1 1/ 
ih»x«»»o^iiw.Ni^ .wlA*4fc<j<iitHiiUJk(lt^ fllwB i »?tll li ^ 

4iM ^t)Mi)Bl)4 j3«Bt..t|iat.it ««»,«0q^t^>y,^|o)f«)^,t^, 
<^^j!6^l^|IJ«talla«P*^ (lib, ^ S-lv) ;Ac(^^o^ttq,^a|K^^o«t(un, 

(a «^Ie, or perhaps a double gate), which afiPoided fja,fi«|g(] 
naiMae ftnm th<r am tOLithft sMiaLiutidL fixm^the cmaLxoJthfr'iM. 

Nae to the mtar,Uii«H>M,m^m^iBm^cfl^^^^tft^i 
tf^^^peaijW ifluqdfMWn tqJE^igrWw^fwJ flf which Jfflf 3 qjd^, 

'»Mfc9««1W«'?fl*ff>^fWfiP9W«» tl^the,wi^h^iHSeji,^i5P^^ 
^WP^^Sm ^^JH^^ ^ G«Jf * b"»the. Qow^uwcft^, 

4l»lidw%|^.Jnraf%>»t4iperi«i, this ,wuth«ni tt^p^-aJf:^, 

<'*«fe8^#iflHfWP'<#»l;^'Wadi and the Bit^,I?a|f;w| ^^^ 

•» WW J«sj*%o*p- *fnP<* Iwi^er pen«J^ WJ »y?fr/i^H(ffife 
i99fM«if;r^ ^p(^ The difference of, leyelhe^iijfl^^pjagg 
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*k§ mlirtiMs^mfig^i Utsm^fiUf^^msin it veqnmd fewr dmim Ascii 

il»l tte yoMeki (Wftne ^irpdiie^iQept m 0^ Bi||erJU^s%B^riiWK 

btoad^^i^ to.iid»[iit,iw# ^wmes wtiipgiWlM^iMs t?U9i)r IMl- 
B^atoi Its br^ndvh.Al iOO feel, md Surabo At ]AQiC|iUl9| OKi^fiO 
fteu 1 AUit^fee inaj be correct, because tbe breadtb^WMtiMieve 
immA .^thilhe netwa of the greimd, md^ aerth€((ireitig9(^#tUl 
tht>Wi 4id #eiiwUy vaxy from 100 to 800 feet ;(»r.up«ri|^.'^fVMi 
1^^^ tp tbe^qpth^ Stmbo^ says it was tuffieieiit te^affoff^ak^ 
ioif !^ i^yrippM^*9 ^ ahips pf the largest ^ae. Pliny Ifpl rif fl 
,a9^eftreiMy»r apd mentiims ^ feel. In faol, asithe^iMli^al 
hfl^0^^^ the aaQ# ii> il?^ Wadl Tomylat would be fix: omly 
l|ik3aS/«ar 3.£^,)l^low the 1^1^. of the Misdit^iraneani apdiaa 
]|b^;wa)}sr»i¥$t.havp tifen h^h:eiiqiig^^lFecei;?eaiid>K)iifi»*^ 
4op4s of th? livery wfaM^ in tJjii^ v^y afe«oiiiptited to rias^ to 9^ 
^^^abov^e ^hat rl^vely.. it . la ^ptfvioua ^t one pcmbii^ of 4he «KAil 
f4u^ng tiiel^^t of the inmiiatioa had io^ all probahiMtl* 4ie 
.ft^l4^pth which Pliny aa^g^ to i^ ^etwaea tbe ^^itt^ji.yAft 
lai^ tbejiGfttlf^ depd> wttld I^^mndi tej^ * ./ orfj ^^ 

,. -4bpiit the yiear 644 pf tb&C%istwi ei?^Kth%(>c|imh^«»ifr T^ 
,ff(tf^j^isMi by the Galiph Pmar,; ufm ^TRWOte j^ffffrt $Mte- 
ip^^.< being connect^ witfc thfif .Ni,Ief al^^^ufeafti^ui? §riie 
^ffi|3?d ,9ov^ to Cmto, by a branch xsaM ^4^>1i^n9i^^ 
?|ripc^ the Faithful,'' butaftpnifaids. ttei.f S^nf*if(f iSeww* 
1^ J^;^bp). The water being i^u«>^fJ!fKft^gfpi|Mibtbd^ 
jyRP^nt wh^F^ it bad at leastdx &et of .^p^^^at/^ j^^^M tjbmJl^ 
fM*#ft fhp jiayigation wo^ald of cowrie bfitk^pt^^^q^^^nBtflti 
shfff'frHWf It is doubtful, howe?^,Tirh^fff;thiRbi(W^^^ 

?W? J(0Pp.y«p:^tlwi^^4i^egt,^^^ 

Had the French retained pcw^s^w (ff JBffiWtt *W h RttW 
doubt that ^ey would have effected what the Turka have never 
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^m^ei^mki^^thi^lm^vf^^^iU vm <tttaMt4 10>fe«t aJbo<r& 
«telClMKt^ikui60B)r^4q)lh, U^betittffi^ktt^^ireM^e^ the 

<ISyii»#ftbt^^bove>tbeex(]:eiiiehaghiof i^waft^ Tbcf^^tr- 
9»NJr4A9Mb#|'^bebQlhe8AlHete^ toiUctode tl# 

M^MediHi^^ ttie' W«di as fiilr as tbe SeiepeCitiaf aqd tb i^eeMite 
4t^if^^ {iittifi^^kid. It is, howie^er, t^ be su^ij^lki with ^^ 
'M^iyitt^e'CiittiEd of Caiib) saad m this a^^(3iut}t i^ t6 b# ^on^ 
^sinm^ mli^ the first sectioa by d leek. BcfAk lAme stctimia 
Umlld b^n la be tiavigaUe when the Mite bifts sisen ^-f^sj^^-aocl 
{facj^i)Mild<xHitiiitie €pe^ from Atiigtist to MtEUt^h, sixm^wmk 
^tfr^idght'ttotitfas. To ccHitifraedie navigatioti longer ^wduld die 
dEfeiM^'as tliat of the NSe^ta^f k'tonfl&ed'fieniiy Do HkfemHe 
peiiod«^ T^ fhBt sectita would b^ dtened by a citrreftt l^lh 
ttam tb^ CiumJ of €idr5, when its bottom w^s dyy ift cod^^u^^iMfe 
^t(lesubi^dbig<^'tbeNite. The Second couId'lieeteMed ift 
^^Aift^-skme mBBer^ %tft would need ^e less el^ttning, ioasmitdK 
as the water it received would hsivt ptievioUsly deported its ifltid 
kl itki^fOnM^ofJCsoM/ The iWdm^timy conrntiag cSHtit basiii 
tf ^ji>intl^<!LillE«d', STittifos kmg^ would be filled at^rstfibot 
«^Ai6 Nil<^J4^«^NiMfidi^ei¥e di!ip{dies from th^ sto sft^t^^da. 
^^k^^ Jt£{)l"M Ihe^kfvel'dr the low tide ai Sue:^, would^^e 
•\wttfco* fefe^fWfiattfe tfiat of tbe sccoi^ sectson, dirrin^ tfea 
4leijj;^C^<tf Ub|f1%ruM«flo»» but from 1 to 9 f^ almveii ti offiicr 
^>AiftldL} lti#dtiid b^ebtaected with the second secdoo by a IbdL^ 
4uii^^^^pmiiit\]Se impure waters of the Bitteif Laker fi^ 
4ifal^ttl!^'^«l th^Nile water, the basinfuk eiDpIoyediii'^ 
^^stt^of^ressel^ would be discharged into the ^esert1)y a^t^. 

^*ihfJ(>«^Wfce Wt to the dep* of^^n feet below theaoW.^atfer 
4§^«T^sfIi||^ aia Sett. Ik ^lild feotaWuiucate With tfhe^W i^ 
^Mfe M HJift ^<«th' the lakes b> andthcr: It ^u!d*, WiVS^, 
^\m%^€ikm^4^^^^ high tia4 \ii'k^ 

wms^m^diiSllA^^ Gilif,- to tfie <i^ ftf 
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Though the French ei^«n^^ consi^kred the old line to the 
D>pl^^referable to that directly across the desert, they w^^ 
^llu^-^pinioD, Aat a Inranch fiioiii the Bitter Lake0*te^7%^MiP 
#6ufa%ave several advantrfge^. Being fed fenth^ly by'the^^iBrP 
watersj^f tHe Gkilph, it would be indqpendent of tbe.4«M%^^ 
the Nile, and would, of course, be equally navigable at all sea- 
sons. The'tjfiitf flffflculty ^trises ttcfvA the cxt<iBih§ ' slMIDW v^Ss 
of .thejea at Tyneh,' and every where on this side of the Wle, 
kD^oiMqaence of dn^nnddjr dipMts itf the river being all borne 
ea8rwaf31)y a marine current. If the vast Basin of the Bitter 
Ii#fefi?)V<fi«iJffi9l§Sg?4 ^jSb|B,r^M9jeb, ^]^y WB«P«I%l%^fl[»- 

Vessels, after pass^^roinillNJSQdrS^ to Bid^astis by dita^Qai^,^ 

n^^t^; .B«t( tb0 :pi0m 9^ ll^I!t$i»ete#ngt^€eret ^mbifaeed ^m^ in^i 
\af^\ cpmmmoiBi^^ iwitbr J^Mbdrtxmr vS Al^ca^dfiiu . IShe:) 
vM^l^^bil^i«j^ smvfid;*^ BwbtotH? would «weiwi,tba M9fll'rf) 
A^Knlgio tb^^^>ea9tern bn^k^f U»e NU^t4)le%{|iff9itifispe^p 
iag'^Mibrtoiidi.fifUimor tweMynOlo^,^ 6Mi^M^j|l¥'<H^g^ 
t}|frJMiftlbyiibe Canal d Vwmtgiixm'Mes^^^l^^ 
tlMr A$^taJpl»t>cb.to Baaiami^lH A&di&nE»ti[cB#nfi^h^^^iig^ 
wai?dAy^ Canal of. Alexandria rta ^at-^^woba oib iqooKs .ebniw 
aTl^t ^nUawfaig is; an abstiaot ^i tiiei c0tamaMpftotbi|^99^fiM{b 
Tb(b^#aeA»d)iiiky that wbfai 10,0(HXUiQUiMMh^9ra'ikflfigll«3 
bfl^dolafibtttid iaimr years* ■• -:■ :^ . ., vilutoico yd .insJ 

Canalji^ofn the NUe to SVi^. *^^' ^^"*^ ^^"^^'^ ^^^ 






In Bngliih monex, L. 691,000 
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Works on IBfc bed and mouths df the Nile, , - . r-, ,^ -r . 532,006 

XbtaLfiummnuised tacomDlete the mviiEatiQiL fiDom SaBito-Alexan* r* 

iria, r, tl f - - - ' - , r- SOjOOO.CiqO 

AbtMdrM ^JM^gftti^aoT tbe^^^iMA^/^ 

present ; and without axiy^ls^ «M^3/^W[d41«b^^ 

w4iiMi4ib^^|rttdd fi^t^^^^kkin^Dir A cntma. ttam^S^ tid^^ri^^ 

winds, except the adOflitt4«^ -Wbidt ttrdyhkfm. ^h^^ikbM^ 
didia^fPltiag!^blotb^lMMi» it the ^oit of goid fi^^atifeie^I'ln 

tent, by carefully collecting and storifl|(:^|]^l«(itaii bSbtidjeifi^ 
the nuns, and the q^-^^^n.t^ ^*iw?i?^^^ ^v/b ) 
<M«iAi has been said of the danger of navigating the Red 

^^ does inde^m}^:u';mmmMm^i^sma 

idnc]|jmp t be formidable to such ignorant sailors as the Arab% 

and miffht jxmAtmiiicinecemifjitfbr&ma^ 

llSS^wL occaSonally, and to exerdse caution. But the> 



ai Mi)|lig>ter y.fact that the- mdeio^k:ibI«KmMi^^'3^^ 

tioai^8n^ able to carry on an extennve trade in this sea, is a 

000, IQd ^ ^x^nom ifii^aa nt 
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XefO Mr MaM^^AMMi^^it^yhicStnt Canal 

modem «kill would not eanly sunnbiDit ; Itrfj^fearfeflmttsdhhis 

''4A§^i ifl^tt(4 Mgk^ Vma^ Wl 789, Aat>)lt;^il% dliipftmi^kt- 

'ii6A kd "4tt^ cdiiixioii ito «U oen^^w' settL ^' ^'doil^ ref^gm^m- 
^n&stqne totiii'kfr'lsatiinens^ deieonanfeisfti^ tMnvBMblfcjfiis 
< l e »c M te ijkA d^lltt^mtt^e BftHufai (jUBOdUs i^ sonbndjmlfaiuM^ 
lb tmis les tnei^'^liiflte^^ p. IfffT ' . r.Oit 9f{:r ni gshtni/oD 

iSsltotldy estiMMi^^ii Egyjfit^ the ^uodeitiiUB^ifnMildf ^fitafV^ 
^Rit'oi^ pifa!S6mJb^&bdt ^f^.,: 'So grdM in fwiiiinii IlKjftiitiltiii 
IliAdl!^ tlVegtound^^pwrnit^ tfait tlmi^ tJbecmiri, j tufa i pu l i e 
l^gtalfiitetifiilB ikidito>ii]tota6emHit^muU'C«itml]it^^ 
^ftrg^t .iMfttr «KbAs» the'dtl^noe'irotddl be ftmnahdibijfrrfito ethm 

-i:^ro)[9e. 'The fait •dbplh ^wmM ise from 16 to 18f&eli;» )^ 
Iftttgtll of Ae^eil'tttiidalt^ fbm»d^ inehi^ig therforMfih'jto 
iPy^M^wmiM be fi^b6ut'llTiid)^s^l;)«tvthel^ 
«eed*rix dtwten hi miffib#, 4tfidntfaiB^vm% «taU%!49ii{fl€i(»d 

-te Sngtelid) with aiiepA of 4i£nfy lana^aeMitm^ 

^"^Mei^le^/ooftt about- the 'nun^^ $anr]BfiriiBik;^<A(dh^lM dIM(»i 

K^43mA at'SabbUTi^ whose d^hiwfiff^fboBairicfciaifpa^. 

3JniW%i^ci^ia^ JkMg^^^ eif^G^dektiUafffilaQoiftcA^ 

which is 15S miles long, and 6 feet Js^ tMT6PMblc^d(fbdi5 

years, at an expenee of 18 millions of livres, (L. 660,006) •. 

At this day, it would probably cost a million and a half Stcr^ 

Bng, though the cubic contents <rf its bed are not above a 

fourth of those of the Egyptian canal. It has, howevo*, 100 

locks, and its summit level is 689 feet above the sea. The Ca- 

ledonian Canal, exclusive of the locks, is 21 J miles long, has 

about 16, but is intended to have 20, feet of depth, and has 22 

locks ;'it:s summit level is 93 feet above the sea ; uid it has cost 

very nearly a million Steriing. The cubic contents of its bed, 

* Dictionnaire Universel de la France, Paris 1771, met. Languedoc^ 
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il^r/Hig Mui^ floetinfiiii^ to llieiiKi|k[(|iiid^pfM0d;(% (tie JRwmIi 

>C»BiWkyi tto|ini^|kiw utesdedy ttiuimMUiofriMad«p«ite(hlted^n 

Kfv 3> Brkatn^ Buttia, GMmufi mA ijll^ otb^ 
^ in tlie north-west of EwDDpe, tliemvAQ^itbf^^fdj^ 

i«M£l€HkiiiiutiBde gemni% ; bm l^v^S^^ 

oteoiMin^ itiVDidd eiiorleii tket cem»«»(c^ail. wilfc. 4«Bh^ 

olftBNbiaadiadl^ftromabdftotvofil^^ a%i9MMli«^^ 

iiAbsitAMd'tbetti ywA adiwutages. Thew i9.ii(l:4oidp|^ i^^^ 

4lMie h wctaU give » povwfol iiii|ndielj0ithe.cfaiMi9m^ 41 lA^ 

fitaet^ in die south and seutJMatt <^iSurQ(le, e^d g9^jr:ii- 

<»fts& die impvodtt^K b^nauu Btaofie anl i^m. :uTb9|i(^ 

/^obdB iiiglit toiitiiitie.toliff gjsiieraHy'tMiilHed'l^ 

1 «id)iaGK% by the pma&aa nrdute, th^ ia Itttk doub^v tt?i4t #^ 

«t|^ichM4ik>lda tie dmBjmtaaiaEtkifiA by Ibe Oml# m^liJlNit 

l>iiM|NRitted 119 eK|iie«fyat paaibiigeca ipitinM itgidif^i^ !H^ 

II W^ttRpdunlMaf^lnlex df comoitiilicadoti* Wete U fliHSi| pr%fi|i- 

flunAfe taJQfkpky. fteamtfiower^ it it probable tbat. lb».v<yfl(Bftjftflpi 

'ilSiiglHidJlorandMq^i^kh* at prewtit obfmito fimr^^ ttmtbsy 

•V£^be^ttP6iia|ttBhdbbpthe^e^ theidiitHIDe 

.•(HOO.Ocb.J) .r,/./,i ' .- .. - • ,. ,A 

001 ,i,/, / 
-£3 &; I „. ' : , ' 
z&d ,. . - , ,;! ; 
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AttjfT¥IrmffitffflrmTOT[<%rffff<^ 
Me occoAm.cfdistrilmiing the Literary Prizes toihe ifiopJM|j 

of facts acquired from his predtfisMOffBtttiiAaeipedeBefd ixsklimi^ 

4Nfc4^aybgaia0d iwdjk^gaiiir^^n^afcgCTiJsrmtaic^^ 
fl«M.>oilei|«iWjte 8axM(f^iitese«&i^ati«M iflrev^ 

iiiiiMdiltibti^wa tnkub Ii im i l ii ir vafltJ^iattiiiMi, )o adirindbeftfit 

wAAHmmi lait^edUi^Mitre4|CiUe» ibatewi«^«fie«itefift^ 
Werner possessed in the highest degree the qualitiesfa»{ftcllacMD^d 
slkbli^aciMlidmlist; 'ikiMitarM^^^ bv^0iP^Miiiiict.teii^^ 
the^^ibtihdieptuteitteAttii^ t«Ei&wik'Hibtidlr^ rrfia M^iifHCl^ ism) 

bbi|j^«l^tatditoiid»nDt<de^ 

vilmh^ Uj e mplaj r fm an in s tant the must cApu e ssi f e laiigyay ■ 
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period^: by aniUa^ meaas, and tmder aigiUar dicbpiMmctea la 

, The ^dMHi0|iildblU)l^tbi^^ 
has sprung Trom the intellect of this iilustiious mem ; it eblasgea. 
tUiip^inba&rarif >(«qdyc«ft^ tb^ .fMiedd9fl)ri»«qriiiMrAl»d€^^ 

p«qin^Er^ whkbgbasrilieMd^&ttdiii^^ 
hMntfi^nadisinii/hjf^^t^ lifli^tiAlMki^i^ 

fgmdad bfiWf lherl3«(Mllf«40tmi^boiq «rH moi) bdiiupoB ai9i;i ')o 
^i^iibprt^. ^ffiwieEif9qr^(ragMM.^tile9Q^ 
tiW:^Citi>«lKi^N^;i|(bidk ll^itt^>niiie^G««Qf^lip^ 

e^|liitrflfikiiiw0^raid[^^ NlQWiiifk of. idifiR 

tj|0itifted; te^indi«t8,Kii«ba^:b^ # fafn 

^MUiar^r lttiid()rdQf ui^ I^m pmiedi with i^«t»iotodiiei 
differaK countries of Europe, the ftif^iiifksiti'lAm^ 
thgt^t^ttmrn <tf ,A*iih»tetttteY' jI ii aofM» i ^Cl^S^9llr^i JntiOM^ 
TfajfekbflftAAilwMgniaiti' Atochm^iidb fwiM^jBiiMbhi m B^dbfib 

tyBfll^fSaruPMlf li^neii^teJ>l#cwfi/djMt^lM^iBAi^^ 

ni^^illMiareiittfaaoous^y «lta^^ 
priodplcrof tht Wernerian 6eognoBy.*»BMT. 
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Sb ofl^ dil^guided by* th<^ periodical alt«riiatbn>of t^ctfte^dilM^l 

jSietit'«f:%M^lt»^^'ilii|liv te {xttrlkfolttT) mft tfce t»pdidiii^adffc 

»<kmlid^ifag tile 1^10110^ m Ihk miuiner uid^tt «mryi|teMtdd 
jfai»^n^6&^toa'to^< ^ iij pafl tig many doubts^ Lfts^^lte^ 

^crfBMu ofl/6(effiie»i Iri^ wib « rafdd ifi«# of dK^^mom w- 

ddH Mbmervi^ng'tliat T tdbaft eoneltlde tlHs skctdi. For tlus 

jMiifpaee, i« lydOMo^ ^dtes^ to.M a Hide behifid ia the didh^ 

Aolo^cal order. '"i 

' l^it^iiAi^^ pm itee to 

-«mieit«narioable^^sd^m<»; ' Vntl)oUt^6Fteidtii6g'<^^ ]^d^idy»^ 
4tf «fifer^miiigabb^ gieolog{M:'^^(«^^ im^oym^ 

Hm,^WEiteheit de h, Li^di^ or ^frtkofe of Vbfa ififilftiifa 

ittM»l^i nrh^ (k^wtdy to tbegreMi tik4|its6^«»if ^^li^feM^L 

iiird'iBibM ottM Bi tile disoov^ of ift MW<d«3tt>^Mtel^lo 
^hiHWobd rtaiii^inttMteittdttii^^ 
"fb^^Miiiaii; I«eaniheksi«(did«tittti/d#padti^ 
-idl|tttiiB»flv^)^^ l^eitiaiy FCMrmaiiona ; whh:h'iM^idiffifei»P4D 
oJ(rd(tili^«Df^irfaioh ho kad confeinidad miUsi ttfe aUuiM%l«09i^. 
yJMMkk ikf^mA^ hftomi of MewrsCmfer iriid^^|;ii]«^ 
-^^^^miii^^^^^&AumeiiKxA^midffM the smm ikttts, tfettr^iiQAiMe 
t4lamrfp«l00y«iMie0f4tariMMi^ ip ihy ^pi!dfeftt iiattfei8.s 

in ^e greatest devdo^ffltent «ffootid ik^'capitSl* dT 1?k^^ ^tcw 

ulugy i > iih ae ^e ial n ew strata, and ea pe ciaHj widi gijiierai naid ts 

• The •tattmcnt ia the test is not fOMft^ foffifiai»/«Miitfka>lnN*^ 
teek^ and menUoni them under the general title • Partial Fonaatiens»'«p^^T. 
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tg^^ifireirii.fmteir^p^ifHh |)(^tei&ii^mta^ ^ rewatm of wb^ 

^liSDL'^^lks^WQ^ oh^M^ fee partienlady cited^ i«iid»r«(WewQti^ 
4f(lte«ii^ii|i^<^edgeo]o^with a eeirictes df di«tiafitfve4Jl«r 
nutters, taken from ihd ^icjmxtm. {Hr^ciepce^ of: ^i^tlui geB€»%.^ 
Jii(|jfi^f^ir'<q^Qi»bf aatmak in the sms^e^jHiri^ AUitheqiie&* 
^tois :<f3^t«^ tO! the <ti9lrib«^(^ (^ focail H0tgftiiie b^dksi i^ 
-A^dHriUft^f greats or kB» ^mt}Q«%) to^tfaeickmily'Or^j^^ 
;^n^N«h0f^^f6^^iB8ls ^b<tb0 m^pgsm ^pist^ t^li^^uai^^lt 
I^^fNfepm^ 4i^, badf be^ ^Hvqtfgfy reeommefid^ .lo^ ^ 4WMi^ 
.Ofitkm of ge<)10gisl»Sn the A^ndaof Saassitfre^t t^t> iiii<Attqr 
;4ertakiein l^ Messrs Cuvier «nd Bi^gm4rt^ t^hidfi(Bifi<A)]i8iiif, 
e^t^/i^peulti^ tei|k)rttet, hi^rl9Uf4j|j(^?|aii6 4a^ 
solving them. r 

o! gifc ftr^gidj^lsralrpijeieW?:})!^ 
gligj^^f§ldr ^aeii^ti»l9^ tQ th<^ W^»« recSent i^xm^ iXimmSm^^^ 

iiSiri^andoV^bie©|ifii%,3i>ew^q^«de^ nh^lo Me pm^ 

9Mtertiiifiki«pi<^^md «mpablji ^^^iNbas^id Jb Im^J^t^ta^^i^ip- 

with,|bft^^ifc4fcl^ftjailftwJWtt}^ i?iiGr i§ ori^ m 

-iilij?6hlp A»h9ui^§£xjkei^Ji(36ii?ri€r^ Bro99g«iiitt,,%)iliYi? given 

1 D» Lutf a a d Dft 6 «ui w yHi U 4 rii t aJy ohewR ft ronh ^ mit ^f Mm m i i k i JIi fa 
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<ji^ilsimPi''1i^»^Wis&^ F^^^Mt and bebaiiit!i''itt'<aiseW 
am^a^ sdScUaf ii)kicec(,'to iuduc^^^^ m^"(imi9M9^ 

tItti'(M^trf<'Hip^flJ6bHfi!>h df^dwif strata, -aMF'tfM<Sa£I^n}«»^ 
ll*Ht*tJWffllitf'ftWatiM».^ '. ■• ' • ■'•■' "^' 1o,eabnA 
^»Mmi'htStii ^^,4ti^'«^ple^ of 'mines bfPramJ^lJ^ bfiiiS 
labouring at the mineralo^col statistics of the Wfetdi&Ay^al&f 
m%fil^ag^>V^^i)^^'{'i>6i^^e^^ bf ibe FhAidi'g!^ii|^ 

amkS^ dl^iditt^ifMflPff^rtt^fay of tluit'kingdiH'^vi^^ 
fc«fWl i^at^ltlSHfit^HfflPof iS6^«M- ^ ...uHnmi 

tdNJ^eH»Mlt((%i^|}^H^lE%l»9}l^'H^^0^ 



ci&tg«>^'4bitea]l^'cbiie, and bad ran aetife iit!i»^u^^lh<8aiMi?^ 
or beneath the waters of ^ sea ; 'sihei^ ^^id^^ 4^1^%^^ 

t(^4{&I&8cy^iiiS^«h^'Wet6> yuBtitd^' imm^ ^&^9iS3ati<^^'i 
p«f^^i^^n$apbd"<bjPI!^,'4rititft^'Me3«$«tel]f{w^ (geftlioil^ 
\ei^^W^9»S^dStl^oJ^.'^ ^^^''^^ »''^ "« dJBsaod idi barfool 
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Andes, of Von Buch in the Canary IgtefifcJifH^IBft^q fi^l 

immemorial ejected 8tone8,^^3ajr<|oe}^jr^j)l^^^p^ \f,fff^ 
tff thft ininiffnffif Anlifiaaftt.iffihfl^L latfiraljeruirt.iQiMFiQnlvi ta hp u tmy 



▼«»l#5»l^ ofesvyte?«li «Wrt#rt«§ 1«?|J- ], .:, .j£-v oiiJ dJfisnad lo 
looked for beneath all the strata kq(9KPiri^!W^>>^'D^f<*S>Pl^l*ol 

%feR»itM& 9ffi&Mf!S(i9<^ ^m!si\m?mm ^vm mkhemd 
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pa iowtf «tikMb<MMk%idM0^^ Mm. die'BI<)Mi 
mm .i«dfia^lnnBgei^iii^«hniiQk^^ ttik 'b)r lUis^^irilA 

the tcrtiarj and secaodary fbmatimiA. But, ottgiU' W«e^%lb() 
.dboKlieii^ and almtlMtri^Ml^a^ps^ 

4ktt«irito«Mt»Diii9«lnUa»i or AcMe of fragtnentafy oribeebi^M^ 
MfldfMRtMif We>1ii»re iaid elsewhere, gndiKe>fifieiil>ir;^ 
MlhiBarecoB6deiica^iliat ^^ tbefofoxuAcmii^ hseidu^ 
j m fbyi ffy and graaite^ to whotevav period thejr Moiig^^^tft 
vluitaisar he d»def>oatawfak^ they acooofiai^^i drirbU^tlfi^ 
iWMfff^ hiire fceitab loaminia fleob^dftl'dbaMetei«jtwllk^ 
ftfiiaia:4ian'ftDDi tbt tegirfariy atrittifiei di^ ;fti#iktibli|. 
These formationa ase^ ato it were, separated finkarolt a gtvill^i^ 
Mhicb.Jaatt8diedi3yioa&bfit8eDdfttotbetofa»tioft^^ TdtlitH^ 
iae«tiaiiiniadctnSBotI«id)Vhidh haMiilreadtyiq^pea#ed to^ua^ 
dwivfiHffther«(|D&t»al]0iis hav^ 

ihmraaks evidea% wokmnir have^ heen aeeii bitiaiirtely iteatx»M(M 
with traamtion ^piBttea aad fxiririiyiiit,^ fajT HvMiMdt to fkC^ti^ 
ieo^iaad Beiidant ia Hoagaryi; >Mir 800^ katfaeen, ki the Iffihlz, 
«qdia ihi>neSgU]|a««haadro£Bre;^^^ tUi^ ^tfioie^ttl^iMtiiia 
-of ^l)e;]&!i^birge which weie^hedb^^rf Wtet<]ei^« pliHA6tfto 
atHd^porph^nUG aad graokia'tnanaB8y:»mila^<tajMl^ef ^fSe^- 
l^ldr Md; beanag evidedt mai^k^i ifaaiii p0ii^i40«lt;3r«>Jih^^f^^i^ 
Jrimhj^ tnmrse^ I iiadalav^^udMofnil^r^^tfevbrtte^f^ 
beneath. Lastly, Von Buch has bbii^'nkl,tto^l|lP^j9iJ^ 
naaHffDUSipfaemnmna so strilfingvitbatl^isl^^^^it^liyi^^ 
that the.efevati^Hid* the mooniakis i«<a'M(|M(rid «6ncl&^^(^j^4F 
.thto psolnision af these enonnoua tniaatyo^ pfafrph^'- J^f tkJtg l yi 
^tPkir^ hare the ceeit^ of thdse ifunaiMi^^Lma^St^S^^^ 
lih^hre.b^ ^ good fbrtime to teitp^liMaidyb^vt^ isb§^ikt 
tl»t.il&ilmoar^g<Kd£g^ taithenioiiiitia&8it^(5aA4«lhili«d]| &»^ 
,lM%iiidlere^phaao&iefia, similar to tkesrtf f&e^l^t|'4l«6bflgh 
^^hit]evi%aBt, ire JitaUrQJbiervM, h • .^'^^ !^*'» ri ,{)9fliB§ aad 

]t^^ Alle maiieKotia r?stdla ^dqoh tfas^ntamblfc trt'o^ij^irsp^M. ' 
Jfrti§4i8i^kidtilod^ dt^ut^^m. 

^^tltaa^ff^ail aiaiHf(»evilio f^ 
.^ Wll^riirAfitaUataadttniljr^ihibaapfaii^ 
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ffmiiiigr lf|}^i»»y the counti^ . whick JMi^ ^alltidr tKr> dniitin^ 
Mtll^^Jife ^ «tt the aidi a^^ hyi^aimcfat.fnSas^hamk' 
^i9^i<Jijm%ej^ahg^ and of the ^udy'iof..fofii^org«Mc:bQdM84 
,%»Nfto{4pyjdfii^ehe8 -and topogMplric^ ch^sts^ to impeeiaeat^ tvith 
^fj^l^^t .t|»# g^dkgic&l.^omtilatikm of eiieh dbtidet, ^e fimr^ 
^^pfi^^il^^atteniiutkm of strata llieir<aecKbBj|&jaaid'imiGr(tD 
.§@iM^<*/^^; (he loodftUes alreadj^essmiiiedli by tki inv^noi^ 
Jmhi^fflbe iiitertoeliaie places ;(««4iiok «r& the* objeotehtrl^'llt 
«^dpfpa^&t. day» the geologist dionldf hsv(& ia miemi 'i%e 
jH^^I^ rfqtlires ct^3u)ed facts to ^tabUdi.a«cdmtb!OMiqf>aidfi^ 
J^fitjifeen the varioMspebts^of ihe gldas^^aiMlravbid'thoeejte^ 
m)idQgies to whieh the p9ropi»Mily/to a^fiednciurat imtdjng^iiaifft 
'dipplay of i^!^ditioii) sometuiies uiduQes) iis tbi dcBiver 6vm^ik, 

^^ 3llt^ of ¥^bat uae» it majr iMasked, ai»}ftiaseinise8^£tti{iii9no(f 
diUlfijl^ trfK^ ani roi^ 9teii9» irHtehout vdmey ai»}>weirthk6s( {le^ 
^^AJEf^^^af Whm wlfik^^Kge ^ ^eanr >be de^ed <td apeiety^< frdrn 
.fh^i^wMge^oSilbei^y aadinatiifie of these iro)e&i(ii0|^ljipif 
^j^^ip^^^ftf^j^ithd> 'T0Ktede}>gnrao lh)m beii^'it'smisfli% 
jj^s^^9M>/4bei)^$ooeijNa|ii» firwn? la^aAsgil^fAf^ 

,ob Jl3«»tM»€tMJ^Pj:tth*t?«ich,afqu«rtiott wi& nevepbe^pK^fMiOii 
'WNS!ftW[Wbnio fcfiMgrrFbwe flcieiiec.ha8 aliroys lieeii^boiiot^M 
j|(gi3fij^ris)^[([^f| lit .wei«^' however^ neeesterjr to >fifa^i dfdt 
igM^l9gFr]ll4^<N^g^ aoddiaratioA '00 ito'l^^ 

^tji^gt^fi y4iv i A < »i llf »ft to Ae edyanteg^ d£)<^g^te^ iM^ouHlliij. 
J^ Ifmmw^Mghmeiu^pm tbeaMgriMD<);iwfcTrfUM.Jri«. 
f^»c^I^|ftl#^Pe^f»P'^«ee-wl»t the woAiiBg>aP iioiifsv idfiril«^ 
ms gaineo, by the impovement bf /gm^pyi^ 'jii ttt^^tr^^{]f0irfl 
efl«ift^^¥H^W»dei»dvt»j«gi^ 

.l§9q^Q|»tfrfj0*r*rto««fedg4jiri ^a^ ili^Il 

.iW^fa^ ttejiwJtt^^ifogsqgivfealittiuaMe?^ 
^«9^lMii^teft^^ thieii8ho#jrtP%f. 

bonate of m>B, of so much importance in England, discovered 
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■iWitiitiMi oE guMic^ by M. Le Gidkii^iilKiiiiiidi 
4rtiidigd its geologkal raktMW.ia.Ei^qpd. . tu^ tr 

But I must not detain you longer with this sidtgect ; andwefe 
4t not weU kwrnio^vt tlMrpiesiiil day, tfaat^iathoB^ natm 
iMrae oiluviated the acienoes only with refierenoc to tb^ir e^opo- 
«ncal a^^cationst the aouroes of dkcovery have been cljOj^g^ 
I ought recal to your attention the wcaxls of the disooujr9e» ad- 
doesspd to one of jthe first learned bodies m £urc|)e^ th^ Bqjfal 
Society. of London, and with these words I shall oonclu^^ 
: <^ Y9U ought to have in view the applications of ^enca^ ap 
49ftmiis th^ preset /themselves in practice, without, ev^, £00^1^ ' 
getting the digni^ of your researches, the noble result of whi<^ 
l^^ltoexaltvthepQwersof the understanding, and increase, the 
S]^re of the intellectual eD|oyments, by enlarging the picture 
^ nature^ and by putting in evidaice the power, the wiadoov 
«Ad the goodness, of the .Author of all that exists.^ 



Aet. XIL — Observoitiom on the Ternperature qf Mem ond 
pOier Jnimah. By John Davy, M. D. F. B. S. 

X HE followitig pages ccHitain the results of scnne inquiries 
that I ha^e instituted cm the/|empa«ture pS man and.other 
animals ; a subject which, in a physiological and, in relation 
to man^ in a patho^^eal pcmit pi view, is deserving perhaps of 
moee minute attaitjon than, to the best ci oiy knowkge, Ims 
been bestowed upoit it 

c laii^ I ahiiU describe the observations I hflveoofieeteiii^Mifts- 
0Q9etlil^,lbevwotiop fi teo^piu^tiiro.toiwfaicfaAmMslu^ 
pisnillg i^m tbe t^npwUe into the tooid acpty^-^ deaoeod^ 
])l9cili|Ilt#<x)fil«lp|^^ai^^ <SstHi*.int0«hoUa«J(»mitej^ 
jond in inhabiting a region where the diunMd liriiiiiimiiii aCttdaiU' 
p^ratnre are considerable, .v 

8dly, I shall give an acciMmt of the attempts I have made to 
nacertain the temperatiure,<if 4ifferait race^ dT men. 
. ddly, I shall relate the results of my experimaits on the 
temperature of different kinds of animab.:. 
And I diaU condude with drawing sOch inferences as the 
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on animal heat, as a ^[>ecii]atifr0tqiK9doiin {r>nr^oi< >'0 ^-^^ ^^^ ^ U'^ 
cbfrfw ^mulu (^iikeiy/»mtkfTtnqi0ni^^ Wytr yon u 



taken little exercise, — and, though warm in respect to sensa- 
tion^ IKey' were iJbT"(Esagfe^ In 




ire- 
caution bemg taken to insure accuracy. Tne followmg were 

found to, be the ]temil^ratures,of seven different gentlem^m-np 

'toniupfti i?:r:*vi :<-> r;'f;''.n 'hJ f;:i ^"' '.» - • .>7>' . j .ill A 

I0 ?qi,fhoq t^iiiriD4i.'i '( /''* :' \l W '" - :•'- ' ': : 

fisd ,9goIwoa>I vfg' lo t^/^'J '|q' ^3 .-err;* 

7. 28 MMra' . rood 

.«£)iir tlfaeAUibof) Miurfii^ Ri Lat. N» tf" liT, at noon/l^&Qil^ihd 
a»,9UBjip|Miiifli:l[^iirbptic^l, th^^^s^ ^itfs^hi^efHism 

ii%^a»d) tfab-^Mpordtine «of tile air T^PS^ I i»4p«itl^ <% a i 6litq 
>wi4j^rrtrCTfcnt]iff>falmfe ^tteiAefi; ^jdy^^^d^^4ltel&%$4li8ibB^ 
niJtnlii iiiiiilMinilUiimmiil '^ -yy.'Ayf aor.^n js ;2nhidfinai m Boa 

No. y^jup^^IJsiobfeflOO 0TB STUlfilSq 

ol aiuun ovBd I eiqnAliB 'jdt lo idW^OB hb o'/rg Ilcrfa I «^If)S 

.nam lo ft^oBi tn9i3Sib^^j9iuiin9C|moJ orfi nlBitsosa 
5i(l no Rtirarahsqzo ^rai \o ellu89'p%rlj oiafn Ilfixfe I <^Ib8 

a-alfixninfi lo eliis^ looi^'ftib lo siuJBisqcaal 
srfj BB 89r>rtsi9lni ibZfe ^fliwmb fSfw ^hofaaoD llfirfa I bnA 

tOL. XlII. NO. »6. OCTOBER 1825. 36 
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Dr Davy oi^ti^.^Yemperaiure qfMan 

j>dtldf^l>^&i^ the tA^J^tt^i^y^'^vb^'tiie: wMkmr imsA-\^Tf Mkaplm 
geMk Wfetze blb4i*igj ftnd the temperature df Ae '*&• «esj I«r«i- 

^Wm<»«j^ and but ^ little ^ri «&d a boyv. !Dhe wosta^ta^bfli 
^rt '^Vburkble, viuoh the same as t^ose* i^ready (fleiofibc^ 
nKdthe individuals n^ unusually warm, thbug^ eiuri ^ffUBttfifflf 
if heat was father more than was agreeable, i'. ';i.oi {tifin/fB 



Lastly, an the 5th of May, in Lat. S. 35° 2^, aft^r having 
beenitJEfee-wBrics betwecalbK latitude and that of 80°, the 
weather damp and cool, I reputed my observations oa a few 
of the samc^.jgentlemen as befoi^, and at noon, when the tem- 
perature of: the air was 60°, and when we felt cool, almost 
cold. 

OOl-ri - \ No.' ; .T^Wf :. n 1;. I,/,' nit f.'Q 

'■fit 't,' ,' ^ 98'^ f» f^ ' * n * *r 

[.'^"' • • ^ .6. 98.75 I ' 1 r I r . 

I have. had an opportunity of observing the effi^t of the sud- 
den change of Atmospheric temperature on the heat of man, in 
descending fr^m Karidy tb Trinccinaiie. 'j 

The town & Kandy, the capital of the interic^ of Ceylon, is 
situated in Latki N. T 17', and ia efevated about Ij^lOO feet above 



Mo. 


Afie* 


Tempi 


1. 




99^ 


2. 




99.5 


3. 




99.75 


4. 




100. 


6. 




99.5 


. »- ; 




100 


7r , 




99.5 


8. 


15 


101 


9. 


io 


99.75 


10. 


43 


99 


;14'^- : " 


40 


99.6 


ft-' 


13 , 


100 
99^5 




, • rTlus elevation ^ |aave ascertained by mean? of the barometer. Pof toe 
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/ andoi^MMkihi i^^'^i iQ SOB 

elqud^ and whidi abound in springs and toi^irepA^. jTr^cqpai^ 
i»tal Imt^ ififty sculps di»t^ Ir^na j^y<;in^ua;vtdi4ip^^ TJt^ Mi^i^ 
irenfaig^, country is low, and, though wooded, very d^> bc^ug 
msAqetA iio^ long continued dtxMjtgiat* One of the consequence 
(^(thQieipecuIiiiirities of situation is, tiiat the difference of ten^ 
fCK&istaxQ hetreen the two places ia v^y considerable, the mfew 
annual temperature afjKmdy^ being, ^bq^t .73^S>iWbikt thi^t of 
TiJncomalie isabcnil 10 degrees Jbigher ; and in the summer and 
autumn .nioii\thsj the difference of teitiperature is from 12 to 15 



On the I5th of ksl September, the day before I left Kandy 
fer Trineoma]^, at 8 o'dock in. the morning^} when the air was 
69°,^ I ascertained the temparntwe, both und^r the tcmgue and 
in the axilla, of sii persons wh(>:;<^^ere to accompany nie,-*-one a 
servant, the other iive part of .a set of palanqueen bearers^ all 
natives of the western coast of the island, ill in good health, 
^ool,. and fasting, . . r. r ^ j 

■ JVo. Age, Temp, under T(mffu^ Tefi^p in AifUfa., .'\ 

h 35 m" , 96* , . 

2. 20 98 «7 

.3. 40 99 ' 97 .J 

4. . ,36 98 97.'6 ' 

*'•'" 5. 20 m ■ * ' • '«7^. ' ■ j.rq 

0. .24 98 97 r,^,. 

On the 3d of October, the day after our arrival at Trinco- 
tnalie, at 9 o'^clock in the n^orning, when the temperature of the 
air was 83% I repeated my observations on the same men, who 
had not Iwreakfasted, were in good health, and were not fatigued, 
having come the last fourteen miles the day before by water. 

.in AM^''^'^ ^ 

97.25 

I 11 bo^crjJra 
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3(W Dr Davy on the Temperature of Man 

two hoqrs befco-e, ai»d noneof them seemed to feel disagreealdy 
warm. 

^Q" Temfi. under Tmj/ue. Temp, m Amliu, 

I' 102** 99*^ 

2. 101 9a7^ 

3. 98,6 97.* 

4. 99 98 

6. 99 98 ' 

6. 100 99 

.'I' 

two days after our return taS^-^ 
in the morning, I tried, for the, 1^ 
lese men, with the exception 9t^t]ff^ 
fere in good health, though ha^f^y 
e of a rapid harassing journey^ jjfi 
I country on the eve of breyting, piut 
ire of the air at that time had sud- 
f which it was at 7 a. m. 

. , , ^ JVio. Temp, under Tengtie. Temp, in Axilla. 

K ' 98.5 97 

2* 98 97 

3. 98 . 97*75 

' '• ' '4. 08 97.5 

Eandy, from its peculiar situation, so near the Equator, 
nearly in the middle of a large island, elevated as it is above 
the level of the sea, and surrounded by mountains, is subject 
lo x^nsidetable vicissitudes of temperature in the course of the 
d^y^ and consequently is a place well adapted for making ob- 
servations on the effects of these iricissitudes on animal heat. 
In fine weather, the temperature of the aJr at'sunhrise iVattWys 
l^low 70% and I have seen it as low as 55* ; and iii'th^'iftiir- 
tiooh, in such weather, it is always above 76^^ and fifeqf^^ty 
'as high as 88V ^ ' ' '' ''■') 

On the l«th of January 1818, a favourable day, I tSrifed ^ 

tferiiperature of an individual at different hours, and obtaift^d 

the fifllowing results. : "'' 

Sensatione. 
CooL 
Cold. 
Cool 
Warm. 
Warm. 

hrn Jjtt flaay be proper to meation bow the vii^dlyidual , ,pflip^v^e 
,p0ratl&)jn aA 10 ; /.wa$ ^[)gaged in 3(^eiehemieatlexpeiiKi^l^ 



Hour, 


Temp, of Air, 


Temp. 


under Tongue. 


6 A. M. 


60'.6 




98** 


9 


66 




97.5 


1 P.M. 


78 




98.5 


4 


79 




98.5 


6 


71 




99 


U 


69. . 




98 .„ 
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and other AtmkaU. 305 

half-past 10 to 2 p. m. ; fixMn % p. m. to S was ^nployed cliiefly 
in reading ; from 5 to 6 took gentle horse exercise ; dined spa- , 
ringly between 7 and 85 drank only one glass of wine; and, 
lastly, frcHoa 9 to 11 was most of the time employed in writing. . 
It would be tedious to give other instances illustrative of 
the change of the temperature of man,— increasing with the 
temperature of the air, and falling as the atmosphere cools, 
wit&iti certain boimds. The preceding instance, which has 
feecn confirmed by various experiments I have made, is the 
ittost mitiute and satisfactory that I can bring forward. The 
subject is inconvenient to make experiments on, and particular^ 
ly for a po-son whose time is not his own, atid as a professional 
man has seldom a day of leisure, the whole of which he can, 
$pend as he chooses. Nor is it easy, in this inquiry, to airive 
at accurate results,— -at any thing more than ah appro^amation 
to the truth, — in consequence of the effects of a number of cir- 
cumstances, and particularly of health, diet, and exercise, which 
cannot be duly appreciated until they have been piore minutely 
investigated. 

II. Of the Temperatva-e of different Races qfMm, . , .. 
. At the C^peof Good Hope, at the fok of Fm^cc^ 9n4,iii 
Cey]on> X hai^e had opportunitieB of tr3ang the tempfSTjE^iu)^ pf 
«By«ral di&rp^t rapes of men. , v/f^. 

At the (>pe, i^ th^ T^to: of 1816, on the a^th vof M»F, 
a(v^^oop^,A^^ei^ the temperature of tiie air was about 6(F, J ,pr^ 
n^^ wit^,,^mftfliflSMjtyf on five Hottentots tjo allaw.we.to 
put a thermometer into their mouths, for they were a&ajid^of 
4ieii];istr?mep|t; lai^dwhen I saw them again, oae blfu^^ it 
jftH-.anJUnjQ^ with which lie was seized soon afteic.s^to^^ildij^ fr> 
the experiment. I found their temperatures the fpjtowing, .. » 



No. 


Temj^. tmijler Tm{fM> 


L 


08\ 


2. 


9a* 


A. 


^.6 


4. 


97.75 


Su. 


9ad 



Thfe^Hottentots, If may remark, were in the servicie of our 
g6vbrimiitoii ^ehij^foyedii artfll6J*y.idriVei^. » ^Thfejr Wer^lb ^^ood 
*tedlih,^d'r^ting']atafce^'^bttrr^k ^ iM time.' Their ^s 
't^ed^'frttfii twentyiifivelto'Jtorty^ jtrfgtog fWto tl»& ldbki»,^1fer 
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Sw' Dr Davy m the 'terhpierature of Man 

of flie years Ifeey hiid' lived they ttiemseNes had -tiitteh rib fid-T 
c^uht. 'Thdsi^ >^o^ t^ittperati^res^^^ I ms^'inenli^ 

tioti; were most Migi'e'and VrelSched In appearatlfce 5 airf"ir&^ 
deed, with the exce^tioti of N«. 5, .who was pretty t-obii^; tlfej^ 
werea^ of a VeryVpar^'4iabit of body* ■ "' '^^ T 

* At^the sam^tlme,''^ a^ertained the tempdrattife'iiiid#lfll^ 
tongtte of tteee English artillerymen^ in good heaHSf/aM^iifflJ' 
who had s^rvfed ten years At the Cifpe, and who wer^' giante in 
a{^arailce -when ^ ^ofcpared with - thei podt r llott^ntots. 'All 
three wer^ nearly of the same age>, betweea thirtjf' and forty. 
Tlrt t(S^ip€prature df t^o^ wAs W% and of the other 99^Sk '.^r^ 
; At itfie Meof France, at Yoti Louis, ^n June, one oif thf 
opolest! mirths thare, when the thermometer was at 74% X tried 
the temperature of three Negroes, two natives of Madagascar, 
apd one of Mozambique. Of these the temperature of the two- 
first iras Off'j'ftBd of the last OO"". They were house-slave^j b^ 
tween eighteen arid twenty years old, well clothed and fed, and 
k) good health. ■ ^ 

^']fl^ temperature of an English gentleman, who had be«i in 
the idand several years, and of another just arrived, was ascer- 
tained at the j(ame time. The former proved 98^.^, and the 
latter 98A ; v ,.• 

In thiS'idand^Ceylcmy I commenced n^ observatioi^ at Co- 
lombo. Colombo, in Lat. N. 6° 56' j is: situated jcia the sea.8hore, 
at the distaoice cS about ^ilort^ miles fiom the boimdar^ moun- 
tains of die Eandian country^ Its temperature is fentokabfy 
equal; in the hottest day seldom exceeding 84*^^ and ;n the 
codiest night rarely falling to tO. The greater part of the 
year the raage of. t^e tiiermometer is from 77f:to TS^'^cond the 
miean annual temperature is about 79^. ^ 

On the )4di of September, between six and sev^i o^ock in 

tlie morning, ■hrBTilh^ dboot a mile -feom Gd^arfjorwhen 

^i lair was about 79^, I tried the temperature of six Siti^ese, 

p^ different sexes and a^es, all cool and in fi:ood health, Shli 

'N0, Sett, Agie. Tsmp* uwkr Ton^im .^'' ' ! i^:ni 

.. 2. ... 4 101.5 _ , 

• X M. 20 ' ■ 'I61 "■ '■ ' ^''''■-'-'^ 

6. ... sjj if.in.^fi ?f r;r^rto gifitlflOrriw nf ^msrb tismiomfi 

fu ... 25 100 
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and other A^nimdls.^ , ,^1 ^^, S^,. 

Tbe^.peqi^e lived iix the midst of a cqcqa-nut i^;oye, and^ ^ke 
tl^ Singalesf m, generai, led aa easy and jndol^it life^ac^pSng^ 
tci,9i|gr^ notions of actiyity, and subsisted, chiefly on nee, frurt 

The following morning, about th$ $ame time, and wljien the 
t^]7y)^pjture of the airwaarthe same, I ti^ th^ ten^ratii^ oi 
^^^W^' '■^- ■'-■ ''•:'. ., , 

£1-^,.; iy«r 5!wf. w4^* TVfiip. wfwfer Tipn^ttf . i 

1. P. 5 ior.6 

llA : fc .„ 12 10L5 . 



Sex. 


Age. 


P. 


5 


• M 


12 


• •• 


23 


M. 


27 



vir/i f 'M 3t - 23 iai.76, , ^, 

These albinoes were the children of black parents ; the two fii^ 
were sisters, and they had brothers and sisters df the coloar of 
their parents. They were all well made, active^' and iJn good 

health* ' '.' ' 

On the 12th of October, between six and seven oVlbck'M life 
morning, while the air was betWeeii ^T and 79°, I t^d thi* 
temperature of a number of childxfert at tlle'Oi*p^an Schrioriri 
the neighbourhood of Colombo, some half-ca3te, of Silig^feje 
mothers by English soldiers, others ^wfnte, of EngKih piai*jfelAs : 

HALF-CASTJE. 

Temp under Temp in 



No, Sex, Aqb, Tongue, ,Aailh,^ 

h r. 13 100%6 9a'.6 



•1 



2. ... 14 101 

4. M. 14 102 100 

' ' 5. ... 10 101.5 ^90.6 ' ^ 

:^" ''"^. .1 / M4.' '•■ 14 100 99 ... .,,;.* 

7- ..,. 10 100 99 \ 

■ ^ j'l . ;. ,-.'.-• ■ . ! : ir, ][-, 

Hi \. ; I WHITE CHILDREN. . . j \, 

i. '. F. 9 101 99.5 ^** '-* 



rl. 



= 2. ' '...p 6 101 .' •^.•^" M.) i/iOV 

8. ... 9 101 , 90.5 

4. ... 12 102 - \lo '^ '^ '^^^ 

.«i ^'' ">■ A.. Ji M-' B . 102 •• (JjOQI .;lt aO 

fioiUf j-f ii uH. . , . J . I . .. ■ ri — u ' jiii ' nmi !jifj 

^'j?. .t^.Tbe-yoimg albino, twelve ^jrej^rs- of, ago, pi ^iigU?i4/,ftn4.9f^^HS^rfP 
Norwav, fwoyld ^ot be considered peculiar i for her eyes were light Uu£^ Vid 
not particularly we£dt, h'er hair of rhe colouf that usually accompanies sum 
eyes, and her complexion fresh, and rather rosy. She had considerS^I^^^ 
tensions to be«uty\ nxA^ ^e^mas not witibK)ut admiseys amongst: her country- 
men. It is easy to conceive, that an accidental vari^y of the kind might pro- 
pagate, and that the'i^^e race of manl^d is sprung from sudb an accidental 
variety. The HincJmolu'e of this opiugion, and there is a tradition or story 
amongst them, in whidhf this origin is a^ligned us. 
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Thestd girls ahd^boys/At the excelleDt institutiDn to which thejr 
belonged, irere well clothed and fed, as wdl as us^idly eda- 
cated. At the thne, they were cod, and in good healthy and 
had not breakfksted. 

In the Kandian country, the climate of which in genend very 
mudi resembles that of its capital, I have at different times as- 
certained the temperature of Kandians, Vaidas, Oafees, Mli^ 
lays. Sepoys, and Englishmen. .. f. 

In Sufi&agan^ it Kandian province, on the 17tii <>f April 
1817, when the temperature of the air was 71^, at seven 0*oibck 
in the morning, I tried the temperature of an old Kandian, al- 
most a century old, and of a boy about 12 years old, both o5dl, 
but not cold : 

Old llf an, Temp, under tongue, 95*" In axilla, - dS* 

Boy, • ■ ■ ■ n ^ 98 96.5 

In Dombera^ another Kandiaa pro'dnce, on the 5th of Septem^- 
bery'atOQe ok^look in the af temocMi^ when the temperature of 
'the air was 7^,* I tried the temperature of three Kandians, 
stout men, in the prime of life, 

iVb. Affe. Tetnp, vnOBt Tongue. Temp, in Ax^bu 

1. 34 99e fir 

2. PO 9a5 98 
a 38 99 97^ 

On the 7th of the same month, and in the same mountainous 
district, I tried the temperature <^ three Kandian priests : 

No, Age, Temp, under Tongue. 

1. 15 99^ 

2. 16 99 

8. .80 98 '. . ; 

At Kandy, on the 7th of February 1818, I tried the tempe- 
rature bf two young priests, at five o^clock in the evening, when 
the air was 7^^ , ' • m 

JVo. Age, Temp, under Tongue, , 

•• ' ' -1. 16 99*»- ^" ■ ^'^-''^ 

-.'-.% 16 . 9a5 . . . . l,iu 

' ^e higher castes ct Kandians, I may remark, to wWdi ihfe 
few imbjects of my experiments belonged, are, for Indians, riot 
<mly weH formed, but stout and ^mustiiular menf. The** fe^ 
cbttsistsf'chiefly of rice and farfnac^us fruits, which 'theyHife 
highly feefesoned, and pf milk, fowls, aiid gaihe. Their ^rinkis 
principally water, the use of intoxicating liquors being con- 
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trtly to their reUgioo. Their ordinary. (jbse^Siia ii faaxidkef - 
chief, about the head, and a large doth UAi^A sbfmt theJoins^ 
and reaching below the knee, with, the luddittop in .cold weath^ 
of another cloth, which is thrown over the ^bouMeris^ itndwtap^ 
ped about the body. Their dweUin^ are.coatforteJ^e o()^Uige6. 
Their occupations chkfly agricultural purauitsu . As they are 
BtOUter than the lowlanders, so are th^ nunre active, and, as it 
appears to me, more acute and intelligent. 

'. All the ptiesta whose temperatures I tried, I should observe, 
If^e priesta of Boodho, who dress and live in a manner pecuSstr 
to themselves. Their dress consists of yellow robes, whidl,^ 
thcown cveac the left dboulder, and girded about i the loins, &3i 
in graceful drapery to the feet, covering every p^rt, with the 
exception of the neck, right arm and shoiilder- : They we^ no^ 
thing on their head, which, as weH as the eye-brows, and the 
hairy parts of the face, is carefblly ^laved ahd^ Icopt bistfe; ■ They 
profess celibacy, lead an indolent quiet life, !devo4ied ddefly to 
r^gious duties and literary pursuits' (mieht as^iheyate), adH 
subsist almost entirely on vegetable food. 

At Kandy, on the 12th of September last y^r, I had an op- 
portunity, which rarely occurs, c^ ascertaining the temperature 
of three Vaidas. The temperature of the air at the time was. 
about 78^: 

No, Aff$, 7Vv^ under Tof^nm, Temp, in Agnlhu 

1. 60 98* 96" 

2. 30 93 96 

3. 35 9a5 96 

The ages of these men I was obliged to guess, for they them- 
selves, could j^ot iijform me. They belonged to a large party 
which had come to Kandy, with a tribute of dried deer**s fle^i 
and wild honey. They were quite naked, with the exception 
of the partes naturaJes^ which were concealed by a scrap of 
cloth. The hair of their head and beard was long and matted^ 
and had never been cut or combed. Their eyes were lively, 
i^dj and restiess. They were well m^e, and miificular^ but 
tof. ^,$pare, Wbit; and in p€flrB09.:th^y chiefly differed fr^wnl^ 
: Rw d>wns in the dightnes^? of ti^eir, limbs^ the wiWnpsa of fb^ 
jkjpks,. and , their ^^vage appeafrnios*, Aojoidiiig. tp the^,p:(|p 
accQUiM; oC. themselves,, they qame frwn the neigbbourhood qt 
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Hm Wee rf Mr^»m^ Mm^ {tfify. subasted an game irbich t^y. , 
kiOfid id. tbejdwQi^ <» Itewfds^ fifebf s«aae rpote aqd.wl4i%its,ji 
and a little grain of their own growing. They were piMw^^j 
igoxMTiwtyieadd^ineit.fiBouii^vidbKif^ fite> w^rerh^Jy^cjW^^ 
wiA tbe mdi«iM»liSfjtrf'»iyo«*t,«>d, though/thf y I^Wi^i^iiWIo 
as they did .-^riid b^wter-^y^iad w krowd^dg^ wb§^^W9C78q 
SupreiQe l?enefiieepl Being, and not the ^lightest notion of any 
state of existence afta* the present. Yet, strange to say^jthese 
men (though they hardly deserve the name c^ mm), cons^ered 
themselves civilized, in comparison with wilder txilbe& of Vaidas, 
who nevCT leai^e their native fcwrests, and who attack with^their 
sy^yaA we^pc^s. the bow.and arrow, every intruder iptc^ *^^?/r 
ha^unts, jind. whom I liave heard Kandians of a bordering pro- ^ 
vince describe as liv^^ almost entirely on raw animal food, v^ 
going (Quit^ ^naked, as bi^ving no superstition, and in fact ks pfe- 
ing io a state y^ry little renioved from that of briites. 

^Qn dp'lTtiiof Pecembd^ 1818, whai the air was 74^ I trifed 
the temperature of five African negroes, servants of ibe Military 
Hospital at Kandy : 



T^' 


; uige. 


Temp, under, .Tongue. 


Temp in. Amlla. 


1. 


, . 23 


98^6 


: 98*^ 


2. 


,36 


9a5. 


98 


8. 


25 


99 ' 


r 98 , 


4. 


' 34 


99.6 ^ 


98 


5. 


.28 


99.8 „ 


u: 98 ., 



The ages of tiese men I conjectiired from tlji^ look^ Most 
of them were: from Goa. They ^ere of Afnean parAits, had 
not degenerated, and, like African negroes in general, they were 
stdul itid- iritisculi-. Nt)S. 4. and ft* r ^oiM ie^a^,^lS^ 
tettp^ratuV^s exceeded the rest, wfere ifl a lfete^5if ^^eA«K^'|lfepPi 
ration, produced by slight exercise. - '^^''^ '-'^^ ^^ ^'^^^'^ T^^'^ 
On the 18th of March 1818, at no^n, air 81°, at Kandy, I 
tried the temperature of four Malays : 



V6. 


Age 


Temp, under Tongue. 


Temp, in Axilla. 


1. 


17 


98^5 


98°.5 


2. 


36 


99.6 


97.5 


3. 


22 


99 


98 


4. 


18 


9a6 


97.5 



These men were free Malays, in good circumstances. Three 
were natives of Colombo, and one of Cochin. They were ac- 
tive, stout, well-made, and very muscular men, all of Javanese 
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pkrentd. They were dressed not unMke KatidSanS) tyut widi 
lefisi cloth rouad their Idiiis, aiid' a ckA most common!»f oyer 
tKeif ^houl^rs. ■ 

^Oti th'6 18th of May, in the aft«tioon, whe!» thie temperature 
of ifie air at Kandy was 80°, I tried the temperature of idx Se-- 
p6yii* BdltHigitig to a battalion of Madras nadre infantry : 

^No, Age. Temp, under Tongue, Temp, in Axilla. 

boi ^- . . 19 99 , 96 

3. 26 98.6 97 

^rAih\A.: 22 98 96 

_' .6,: 38 100 97 

^ 61 20 98 97 

Mpst of these Sepoys were natives of Madras, or of the adjoin^ 
ing country. They were tall, thin, and rather feeble liaen.' 
They had been in Ceylon about three months. 

On the 20th of the same month, at between eight and tiine 
o'^clock in the morning, when the temperature of the air in Kaii- 
dy was about 75°, I tried the temperature oif several English 
soldiers: 



No. 


Age. 


Years in India. 


Temp, under Tongue, 


1. 


24 


04 


«8°.75 


2. 


29 


2 


9a6 


3. 


27 


24 


99 


' 4. 


36 


16 


99.26 


6. 


28 


4 


' 99 


6. 


34 


04 


99.5 


. •" 7. 


, 25 


1 


100 


^^^''*- 9. ' 


23 


04 


101 


bvA ,>.\.9* 


. 2^ 


25 


99 


10. 


23 


04 


98 


^1'S^i J ,. ,,. 









•J^^ |bi^ jfi^^ were in perfect health ; the remaining six werf5^ 
ijj^^ijdjiffiprentst^es of convalescence from intermittent fever.. 
Tney were all cool, and had not breakfasted. 

* ^ " ' (To be contintted,) 



i 11'. 




uIj L 


,ni 


..A 

I 









'OB0^l^w ypd'l' uuvkk} 'to 'mio L(u'. .odmoio J U) .-;/iJiifr orxH 
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Aet. 'Xni.— 0?i the Effects o/MUdetv on Canvas, and Notice 
of the Experiments of Mr Sanderson of Leith on this im^ 
' portant subject, 

JL HE damage sustained "by canvas from mildew, is well kndwii 
to all connected with the manufacture or use of that drtid'e. 
When canvas has been kept for any length of time in a place 
where it is exposed to the influence of damp, such as a sti6ttC 
house, cellar, or the hold of a vessel, and more especially wfa^ 
exposed to the continued influence of moisture, ks in the part'df 
a tent which ife in contact with the ground, or when smls have 
been rolled up and stowed away in a wet state in stormy wea- 
ther. It becomes' covered with mouldiness, spots of a dark colour 
appear in ii, and it tiltitnately becomes rotten, so as no longer 
to be dp)^\iikhle to the purposes for which it was intended. The 
prevention' of mildew and rot in s^l and tent canvas, is a desi- 
deratum that has occupied th^ attention and exercised the in- 
genuity oJP the manufacturer foi* tnbre than half a century. The 
only methods hitherto employed have been the boiling and 
bleaching their yams with dkalies. The disadvantages attend- 
ing these processes are very great : a considerable waste of the 
febric, raw material and time, while th^ desired eflfect has been 
attained but in a very imperfect degree. Mr Sahderfebh 6f 
JLeith' professes to be in possession of a method' which etttli^ly 
siipersed6^ the necessity of boiling and bIfeabhi!hg^afM fISetMetSy 
prevents the baneful effects of mildew and i^t, iii sail "dntt'teni 
canvis, as well as in cloth of every descrijrtidn toatliifactutel-bf 
hemp, 'fla!x, or even cotton. - i / c!.) > 

' Wi lieed not insist in detail, upon all the advantages iaccSilfhig 
from the Jireservation of this important article, ias^hcijr^^ai 
readily pire^nt themselves to every one who reflfectii- trpbti^ ffi^ 
shbje6t;"but we sh^ll offer a' few remarks uponit^ greit^ilfflBtyv 
lit a nalkmatl |)oirit 'of view. . i .1 "- 

' T*he liijirt^ ddne to canvag by mlldiew in the stores, ^H^ fi^ 
foi-ie* it' k delivered tjiit 16 the sfei^, Is 6fteri v^i-y grCatj toidvlft 
trbjpSckrcHmates, when the sialfe 'af6 iRirJeii tip'itt rf &t(mh; iif' 
placed damp in the vessel's htdd, it is still greater. Tti€ i*i9*i^y 
dorid'by a single w^ting may often be estimdt^ at'otftvftrutth 
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of the value of the canvas. If we add to this the inconvenience, 
the delay, the insecurity, to which the roUii^^ or even the 
weakening of a ship's canvas may give rise, and reflect that the 
safety of the vessel may be put in jeopardy, and that her total 
loss is sometimes occasioned by such a cause, we shall be still 
mpre impressed with the necessity of encouraging every attempt 
to find out a remedy for ^ formidable an evil. 

Xent-canvas, from its exposure to damp in coming in contact 
witK the ground in any situation, but especially in moist and 
s^llrJ ^imates, gets mildewed, and, rots in a very few weeks. 
l(!\vs. occasions a heavy loss, and subjects the Army to much in- 
CQpvjenience, from the difficulty in m^ny cases of procuring new 
supplies. . , 

Were the whole canvas, therefoi;e, that is req^i^ired by the 
anny and navy, cured by an antjseptiq ^prejp^^ration^ the con- 
6umptk)n would be reduced fully ouq-foMrlJ^ at Je^st iq time of 
peace; and in time of war, the 3iE^ving would be more th^n 
doubled. The advantages arising from a /diminution in the 
quantity used must be obvious, especially in the event of a war 
breaking out with the powers in the North, from, wjience tli^ 
greater part of the raw material comes, from which canvas i^ 
manufactured. 

The prospect of a war. with the Northern Powers. w;ould r^use 
the price, of heix^f and flaic; tp (iouble or triple of what it .is in 
ordinary jws^s diuiriflg pe^ce ; but were the whole, or eyen half 
^^ catj^y^ aji$fd by jGpvOTiweut and the ship-ownprs of Brit^, 
|:^p^^ in jan eiFi^tu^ maimer^ the lessened consumption, would 
iyqt|,i|^i ai> ai^jidot^ i^nst inprdinaie prices, and render. tb^ 
country in a much less degree dependent on foreign' sujpgplies. : 

Jijoootdixxf^to tables made out for the use of the Navy, l^ffird 
'^i, Jtfay '18^1, by Messrs Dempster, it was shewp tl^attjlje^saY* 
ipg tp.jth^naiiqnin uwng their twine-canvas, inpriefereftce^^p.^e 
c9^rft9t,Jdod in general use, would be as 1^ to ^T^j.^d.^j^j^W 
save L. 160,000 annually in time of wap* . BntrHvW?f?fft,,pnjtej;- 
iijg i?if0,sucU,€i3ttenriye cafcpl^ipiSj.iji. pj^ce pf ,m)V?h4ps?^ft^an 
one^bird, as, thpre st^ted^ it may coijQdeat^y J;)^^.^japaied^, th^ 
about oi>?-iburth of Jihe ?^o^ yal>^ qf Jtl^,q^nvatsiw$e4 ^nnjn^ 
lA Abe. Nrry is lo^from the ban^ul .effecj^ of auldew^-inof th^t 
thifi quantity iswp4eTed totally ^n$ervice«ble» l?ut.th9 fabqq.qf 
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|b^ iripDl^ mm»i u^ p^revMUsly. t^.it« being deUv^^nMl 1;^ 
ib^ stores, and whii^ expop^ . |d ^amp^ imd VF^t io the.d^pj;.i« 
80 greatlj deteriorated^ that it never can wi^ar so well^ as if tbe 
generatioQ of mildew were entirely prevented. For there is np 
Ganvsft whatever, twine-canvas not excepted, tba^is Aptvn9^rf^$^ 
lesa liable to mildew and putrefaction* • • r , 

On the supposition, that the Navy requires only £0,000 bolts 
annually, at L. 3 per bolt, making in all a sum of L. w^Ow, 
Mr Sanderson shews, that, hy applying his iaQtisepjtic ^r^Mu*a- 
tion to ynbleached, or wbat is termed boiled ^nv^^ the whole 
anmia] saving would .be L. S4,500, which is equal to ^ne-^hird 
of the value of the whole annual consumption of the NayVSn 
time of peace. 

In the exportation of cloths manufactured of flax aiid, cotton, 
also^ it is no upQon^mon thing for large qviantities of it to be 
rendered unfit for use^ from the injury it sustains from mildew, 
in its transit frotn this country to the formgn market; and such 
cloth has frequently been sold for one-sixth of its proper value. 
$9 sensible are, in fact, the underwriters now of the loss sustained 
by cotton bagging frpm mildew, that t 
9;iage that may occur on the passage, 
bi^nefi^ that might be derived from tli 
this sort, it may be stated,^ that, up( 
^ftSSWS aloqe, annually exporte4 by 
jp^dee^ (it being estimated at 3,900, 
^d4itional expence of one-penny per 
scoured to the merchant of not less tl 
^bich otherwi^ would be destroyed o 
market 

The most decisive experiments have 
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fnildew. The results were as follow#i '- ' ' ' '^ f-^ ''' ri' 



p. Browell and Company* 
Aug. 30. Quite sound. 
'lMp<.'90JQiifte86mMl. 

28. B^Ds to grow 

,?fftT^fr.l^.^^ and yeUow 
spots. 



Q« Sanderson^ 
Quite sound. 
QttkeMmnd. 
Quite wnnclva Uuh 

mouldy. 
Quite sound, mould go« 

ing ofT. 
Quite sound and clean. 



R* Unprepared^ 
Mouldy. ' ' 
M^tatfoflAd^. ! 
Ycij Qiokil4y» 

Botten. 



^yn the !^4lh May two pieces of canvas, the one K, prepared 
oy San(3erson, the other Z, prepared by Brotrell and 'Compatiy, 
were exposed to damp. 



y. Sanderson, 
May 15. Sound. 
' 24. Sound. Wet it. 
Jime 10^ Sound and dean. 

16. Sound, hut has lost coiqun 
July 15. Darker, but perfectly sound 
and entire. 



Z* Browell and Company, 
Sound. 

* •'' lSotftidv'"Wyt'iti-' f 

■ ; ^^ery njoui^.! > if ! 

.,.,,^|iJ^?e-|J^o^y.l j_ .^ 

Tear/3, and is quite unservice- 
■" " able.- ••"■'•'• ^' ^^~ '^" 



; >i 



Many other experiments might be adduced in support of iHfr 
Sandersotfs claims, but as they have all the same result as tlie 
above, and differ but slightly as to the circumstances, it is iiW- 
Depessary to detail them. Similar trials have been made Wifh 
<^t|^p |)ftgging, and it has beep fpunJ, that, while an unprepared 
f(]^f ^ad b^omc rotten, another that had been subjected io tWe 
^tij^fjjjtip .^r^fttroept remained perfectly sound. The resiilts of 
^^^^yer/ilj^^periraents we have witnessed in the pieces that 
j^^.J^ejjj pi^l?|»itted to, trial; and we feel perfectly aiitbori^ed' to 
recommend the preparation practised by Mr Sanderson^ as coni- 
jpjj^^tflyj'eflipie^t, under all ordinary circumstances.. )- iOfff 
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'hGaSm* -ilii a^I^etter finosn Captaio Bju^k* HABtr^iSlJiliTftitOfi 
vJ^u^e.f^6sJjims:mm-^ •.•^.' Tail 08 .>> 

kls^t'IiOIKSrli I (^Ddt fjfft^yoxk by any me^k^ «k^ fai$ltipilBl^t 

cUateg)^ i islMiU *ef fa)6^y to "eattaut fwim netes whfch I have* 
ni^dev fima tiniei to tnn^ particulars csd^ulated tog(^ 

)^ii»<t)itti|ifbnsr^i(iniyoti wafit* 

i ttitthe first pkee, tha!« i^ no doubt tbat Capt Samuel Brbwir 
]a^;.^inveiltoif of the <^bdiii-cabte, and that he is die person who 
bite the merk of propoeing it« kitroduction in the Na y. In 
Jaliii^y }808, Captain Brown stiggested the advantage whidl 
wwiid arise firoitt employing iron-cables m well as iron-rigging; 
In ^dbniary of the same year^ he took out a pat€»it 'fc^ ttm fti^^ 
ventian; About the same time he w^it to tbe West Indies te £"- 
stiapr jKx great part rigged with iron, and fitted wkh leabled of ^llel • 
deseiiption he had proposed for general adoption. iFte i^Slj(}e'> 
of this experiment was considered so satirfadory', t^ ^ (NAI^Blki^ 
ti^of naval officers directed to inquire intb the Sfubject/^^fiftt^* 
twi>lin0*otbattle ships, a frigate, and a sloop of war, wer^tifdi^^> 
edito i>e supplied with diains of I06 fathoms length.' In-^i^1^^ 
s^mritt) frigf^s and sloops were fitted in like matiilk',t'^nlk\lf^} 
Sitttesi^iwfaittfa attended these early experin^nts, tbdugh|fftefftn 
p«p)]Mdkei mmI.' ignomnoe, attend^ with , e^cajskfiai dtfifcultl^') 
gave reason to believe, that, in process of time, dieiitib^ttitfoifi 
ofiinui^'for bam|xen:cableswo«ktl)e<t»aie, ^i n6t vtiliiteteai,ilit 
least, vneariy) so. la i^)S, Gf^tak Biowii^dmitti@d«(iiewnrii%^ 
timi of tol(9siittg .the litibs at the, side, ^ ^leahs ^f a^foiig ^eafff^ 
whidfe ^;ed9J«rt9d^tb# weldiifcg taMusp^ftcure ffn^ it hasiise^'fdbM^w 
sinr«<lfilifttttK|e^ tbat>iiPkeit'iit|jinB*dilites»^'B^i$0#'^ 
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mffidendy great to break thein, they donbt^ ^ireiray al l!be 
pcniit' wba*e the links have been i«<c4ded in 'Aii» maonen Cap* 
tain Brown adopted various forms in tke Itnkts of fais cables : at 
fir^t^^ were twisted, and without what is^ealii^ a stiay<^i or 
iitteraid m^p^pon across the middle of its length. In the sameyeair 
OafitliStr Brown availed himself of the powerftil aid of th0. 
hjdrostatic-press, and devised a proving machine, by which 
every caUe, before leaving the manufactory, was subjected to a 
^m$ete test ; and since the introductbn of this contrivance, the 
acridenM, f<mneriy complained of, have very liaiely been beard 
of. So far there is no dispute as to the origimdity of Captain 
Brown's inventions. He obtains accordingly full credit f<^ 
tbeody and certainly deserves the gn^ude »crf tke wuntry. Whitt 
may be stiU more satisihotory to be«r, perbaps^jhe receureafiioia 
every corner of the globe the heartiest .tbankaxxf tb^prafiti^ 
seaman, from whose mind this admioabie onvention. takes 9mmf 
a thousand anxieties, and gives him vesfe and seoorityt at nifl^ 
roentswben the hmiK)rsof shij^wnsck would .slave chimin the 
face* No one, indeed, but a. person who has jnavigatoi on rocky 
and stormy coasts^ or even in mUd^ reg^s, <but wiftere the 
ground is thickly set with coiml reef% utiedy destrOctiire t^ 
hempen-cables, but which make no imppestton.oa the iAmxi^ can 
have Any conception of the superiority of the cw9 over the other. 
It is often tabsohltely indispensable to come, to an amchor; aiMi 
tb^?e are Dumb^less ocoasipos when t(» ss^ety of the fl})ip and 
crew4epep^s wb<JJy Opc^ the cable not breaking ; no one, I re- 
pf^^'iftit ^ sailor, can enter fully into the painful an^ciety of such 
mofHei^t^ pr, jjjc^e qS the fatigue of watching, throu^ tbe long 
darbjQo^ii^of^igh latitudes, for the fatal event, hanging on. a. few 
thred<|s,i;perhaps worn and rotten, which is instantly to decida 
ti«eif4to»pCaUai% iboard. Captain Brownls chain never vmvny 
n^Vfri rpla^ ia n^^^er cut by coral reefs, is always fresh' and^ eS*- 
cifint^imd is^.pedbtaps, the greatest boon given to. aeaoumM^: 

ilfe«Ell9d€»ai>til6be& . ^ .' ; 

^Itiraa^otjtoba supposed,, however, th^ an ioneiitiQn of ancli 
ei^miaiiS«pirliigtioal: utility^ wotdd be alkfMd,.- in thia cduiitvy,; ti> 
r^eaain ip^ tha haoda o£ oiie.scuin,.dr that the ingewiHy of otUam 
wtaU iaot .iiapi\9ive <ipoa '^^.^N^iBai idsei Aaodvdiaglr^ mAf^ 
\xkilSk%p Mew;sJi^»imaB aaid Comptmy hm^ out a pMteat/fi^ an 
improved chain-cable. This improvement was said to c(msist in 
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.^Ml^l^t^iWiM^ft^fqrtn^ ip, 90^ l^sjj^f in conti^istinct^iji^ to 
being twisted, with the important addition of ,^ ^tay>^pin .aciSQss 
j4l^^.,]lwl^>^,^iV5>.j}9in^ Imt broad at the^e^ds. Th^ are 
. Ihf^i^^iyia);^ of jii^)^^ Wf universally v)anufactur^^^^|]VI^8fr8 
BmSP^^^.f^^lB^Yf *? v^ ^ by C^taii^ JBr^wn and^m^re; 
iiif^^ldfi^itjippeAr. that there is left any thing furtj^^^^g ^<^p 
m^^ br^wjh of th^ subjecst, .^ .^^^^ ^ 

.1; XberOilgimUty of this very great impovement^i? jclaimedl^r 
Captain Browq, by. Mr Knpwles of the Navy Offic^^ jn his^pw^ 
,U?bed Kprk) " JS^ Inquiry into the me«ins w,hi^h J^aveVT 
jU^^ti, )a pve^erve the British Navy,'' This §tat.emejf^jM^^^n 
,VSflly. to auj aqgrj. jcontrover^ b^weea Mr KpowIm jb^4 
l^tent^feg ^fl(M tp' This controversy does.flot Je^^e^j^e 
f4jw»ti9it.jYj?ry.vff^4etenpu]^d^ though it might cert^nl^^^e 
h^n,.^tl^.isrith,a.l;ei^th.part of the writing, by an app^|o 
|iptSa,¥5}iic;l\ i^^usfrbe on record somewhere. At all evejit3, 
^w^ipbever party be pght.in this particular, the great honour 
4iie to tbei^i^a} d^cover^r bel(Hig$ indisputably to,Ca|)t4un 

i^ /4^'h^ fallowing li^jt shews the me of the chain-^^bles supjp^od 
,^:Ui hja Mi^ty's shipsu , , / ' 1^, 

, , 25 to 23 Inchef. - , - . 2J Inches. 

' ^ - -22- 21 •. '' .' ''^^"' *V^"^^ " '"''"'^'-'^ 

^'^ ''' is m - - -' -^ 'li' * '''"^^ '^^•^^''' 

ji-a ; - ■ 17 j6| - - - -''If *! 'f'' ' >^iiiOff 

?f'tv/-.T vj;2j II .. . .^ ^ ,^ > I)14i(t ?r. f'>iim?cnr 

ho'iu'K. M ^3^{ ■ • 71.,^. ,-, . : r "!.,:.^.ij"ii ^.:^..,tj^, ^., hoo8 2Biol 
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small vessels, with complieM^ehts trtWfei* "OOiri^ aV^'i^^pB^: 
wTiolly with iron-cables. .- ; -■ 

* ' T\}e inethocl of using chain-cables in place of lieiMjpeii o^esr^is. 
'^ daily Wetter understood ; and their grealt vdtie gfehcraliy tEKit^dd^- 
'fci^^ed^ even by those who have not acquired a thorou^ kn^- 
^ie3ge of aJl their merits. No ship,ttow.d^ayis, ^odW becottMdeii^ 
safe without at least one such cable. They are exce«!Btogly 
^convetiient in practice, and ar^ applicable, #ith certmn tnodifica- 
" «6^«i fo* almost every variety of circumstance. If once duly pdt 
^^* the poof, they may be relied upon, evfer afterwanls, with 
^Aofffiden'ie; and in this property consists ihrir chief excellence 
*^q^et'''hemp. The value of an ordinary cable delerease^ wkh ib 
^&^i even supposing it not to be in itee. But if it be used at aH, 
eVenIn the least destructive cases, in fine weather, and'in gbfjid 
arichoring ground, still it infalhbly deteriorattes ;-^t!he mer^ wet- 
ting and drying, — the necessary wearfag iA the haude«hdIe/<^-^-^ 
friction of the messenger and nippers, afe all inevitaUe sources 
of destruction, which no care can exempt it fh>nt Against 
all these evils, the chain is by its nature entirely free. Tlfts 
hemg the case, the method of estiiilating die relative strebgth 
of the two, by fixing a new cable to a new chain, and strigdnif^ 
them till one dt the other breaks is unfair* Let an old cbsna . 
and an old hempen-cable be tried together, and what will \)fi the 
result ? In point of fact, no such trials can ever afford a fair com- 
parison ; l[)ecause the wear and tear of no two hempen-cables is 
alike. One may ^be in use ax weeks, and be scarcely the worse ; 
while anotlier mpy be rendered useless in six days, or in six 
hours; under ciprcumstances which no degree of pix^esaonal 
skill can foresee^ or guard against. While under the .very same 
circumstances, the chain, if it stand the trial ait all^ may fairly 
be described as ,l^ing better after the experiment than before? 
inasmuch, as the' discipline it has unckrgone i^ewsiUs powers. 
To ships cruizing in the Chamiel, widiin a few bbors sail of 
a dock-yard, this consideration may be of Uide consequence ; 
finr as soon as a'cable is chafed^ a new' one may be' procured. 
But on foreign^ Stations, especiiAy those witbbut dock-yards, ot 
where, as in. South America, the stcnres reqiured are not to be 
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cmiflf^^^,Vfl(Jeilirte»4f th^ gn^iii^ujrtackliiig b^ not tiws^^^J^ ; 
^4i WttWfr«b^j9fW¥^f^. i^>walatio»s are put tq^jgi^g^ 
•i^W^j o^rftlt^ei^.Brft^^i^ the idbseiice ,of s^yife^HJSfiSWl 
qI; aj^boriOg.^ »U;9ea?oi|% aud op all de^ci^tioos. S^if^hoyisai 
, In i^wmmk»i jH^nt.of view^.the advantage^.to tjljp/^^^^ 
i|*the^eq!^ij]|n9ienV<Kf..hi» JjVtuJesty's sKps is Veiy gpe^fj.ff^flj^ 
e^iMi^e, I m$y «t^e what c^me uader my awp knipy^j^gg cg]^^ 
i^eceutToyage wbkh I noadento South Ainericp,. (l^jfiS^cfift 
bi$ Itfaj^ty's ^ip Conway from Portspmauth iiji Jj"lj>!li^^iW}^ 
returuiwl ta England in the be^nning of 1823,jba?rfligjfe^^ 
c^ppmii$s^ ppfnewhi^f more than twxi years and ^^If^^^.^lp^))^ 
ifli;t??^a|, the'i^hipyi^it^ thirty-rixdiffiereDt se^pqrt^^n^^pj^ 
8t#fl^ jpidjwfiy of itbep, repeatedly ; besides which, thfn^ f!^ 
^£^^4^[OC«co9M¥i^ and nven Irrigation; upon the ;frhp}ff ^ 
t^f ,if^.pifpb^hly ffum tlw^ fn ocdin«ry proportion of dneh9^ 
iog.fbw i#.MSH4 in tbf same length of period. Jud^g frQm 
^Lf^c^nq^l'm fi^9^^vfi9)^^r I should st^ that six new cables^ 
of tho,b^sf description^pf hemp would have been completely woru 
owthiy.tl^^saipe serviq^, tb^ 9p?^of which could not have b^(^ 
l^^ 4>^ L. 650. '3ut HI consequence of our having an, i^o^ 
q^^jto p^jr&orin the gr^a^r. part x)f the work, a sin^ hemp^ 
aiji^ ji^ uddr^pn ^as found quite susfficient This cahle,^ as in^|' 
tl^pupposed, was completely won^ outf while thcch^ip, TP^ttJJM^ 
ft^i^i^y )fS8 than L. 200, was retun^ed. inip^tofe-j^s^wjlQ^ 
fff^, . ,witb the advantage of having be^[W.^}l t?;i^, /^WtQ ^ 
irt^i^g^. Had I been ordered to ra.e^pt|^^^l}fp.^r^j^^^ 
^qv^ fiertijinly b^ve applied for this i^ld. ^j^^n p^gfij^^^ \f 

^cflf^^Ws - • .. • . ' "J .T51D930I soilqa 

.Rrf>W1» tbe v^y^gp in question, it often l)^9}fi,3^^|^g^ 
to the public service to anchor in particular parts of a haijljflj^ 
'fWlMiM#%feWMW ^fts rocky, .md in situ^t?an^^jwj}g^ ^^S^?^ 
^i^^|j^nB^fete,,YPql4 t^ve-been chafed thfoi|gh^^n a^]^3|j^|. 
aAitnfitfci^,^ .y^f )i^r^ epabteA ^ >i^.i«: aesufitflr jOn^cgpjggS "^ 

'WS«^W?hyWasl?it9fg5fa|^IIflK^, .;yfbp^^.Q^J?,y5fge^^^ 

their equipment. Important advantages, therefore, belong t6 its 
use besides the saving of cost^ which is very great. 
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fiM'l^a^ a chkiii.dable in wat# im^^m^f^^-^t^^im-^W 

makes^ff %iifedfael^ aMcnh affa!frifaiiaia!W^W*teaflti« 

<JPtB^halfi?'tM»6c*cadon fo attdKJr t6i ^^r^ 

flfofefflSiai^^hicB thfe dram' Would acqti'rtfe In^dedcf^nSifag thiH9df|!P 
^ffih^^idil^f'ottiitted tfie pi^f)€f prfeteaotiohsi rnid'^iMMidkr 
!ftiSa?^3SHK6tks ra length wem eanfed dut -rf" -lihe ftafts^tli<^ 
«^fe^cr^Si^ ^lochy, and a ftirickrt* *rt)ls(e,'''tffl »fel' tog*/ 
l^aa^AV'if) fe^ ffie cfinch, ^hen ft^'jetk^ 6!fcati^tlte'shi{*iffe^' 
163 fa *^tidi A^ whole being thel^W^^'^flo^fWifa^"8e<afe«M? 
tfifeti^ cauOTig acbmmotibn^ fHil5^ M6i&fHfeg^^(?%lP^^lte>fflc*' 
fSyseff saw it for the first tiiii^. ^lt»Wii|)%«[ W^ftb?1i6tilft «^ 
Work before we recovered our ancWw-l^ " V}ia% ifev^eri Wj'fcdni.' 
trivance in our ships fbr an'chdritg^ii^H^ttle^^cBate-tiaWS'fe^^ 
%ater; but onboard an AmMk^'rti^t^mV^islss^pt^t^ 
Bee of an ingenious device, which wal^ skid t^o^att^ii^r Ifferftfeffjf^^ 
and if so, is weB worthy^ fiilftltitiott.' To 'thd afacfttoK w^ 
tackled in the usukl way,' a terf-ftthbnt kngth of ^^hiSn^' Wlfee 
^iid c^ which, try ineari^of' fi'ifee! tktts; niade'^f ^mklt^a^,^^ 
^hed tb'a iswivdli*faig, was ^i^^ a heiiipen bow«LcaWte T»»i 
ii*oii pafff 6f ihfe catifei it t^Tas liaM, !dy dn the groutid, afadt^i^ 
1fil4 chtffe^ittidut iftjiiiy, t^ae the remaining l^^h #&s*^pt 
kfffliiJeHfly li^t W^dit^&ife rbcfts at the bottbm. At fir^t^ght 
1i ^IHt'telSight^ tiiit hfemp atid iron would ndt tfd Wli>46 
splice together, but experience in this case shews tMtitilfMf 
^aS^ff 'Wiffibiit dHHciiKy, and without injury to Ae ioft*r*ia. 

^^'^^^{^kdkWtheconsidCTation of another vahmbl^ ite«»t^«^ 

•^^WendeJ Wfien chain^caWes n^re ^st intfoaafe^y %%«k 

^lij^setl ihsHtL ship could not be liaooh^ bf thtife* teeieffij^' tlnl^ 

%6%tie tiifed ^ biictt^it Mflff taken fdr ^«tttfe»^tfn^^tf% 

*Mti ^'niobr^ WiKh a dica&r j^ ^ hed^peti \»bl^,^<^^tffi^tblft 

^^Kbsa B%6aiite teu! <ih'e ' i^^ 

'ffi«ltW6^ fcAfelfei^iiifeed ^ by W(^iaflpV sWirf^ng ¥dtifi»^-^ii>tMr« 

^l^'Vhe^fetf M^ld^^pfeedfl^'^ fts^dbii^tffiife 

sii oJ gfioLcJ /jioldioiii ,r/j;irJiJB7bn Jnalioqml .Jnoxxiqiup') liodl 
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ji^e experience, to^evef, Has shewn that so far from the ctiain 
having the suppdsed tetrdlency, it has it incomparably less than' 
the other, '^at i^ to say,' two hempen cables drawn across On4? 
anpther; especMy when wet (which they must be id at ^tAfk 
hause), will chafe and wear each other through s6onei'tIiSii*& 
hempen cable similarly Exposed to the rubbing of a ch^n; ' THfife^ 
reason is, that the links of the chain being smooth, da tki( m 
with so much friction. In point of fact, the cham hite '.tibt?**i^ 
great a disposition to move, for hs great weight mate^^lt WM^ 
more steadily across the other. ' ' '/^^^'^^ 

l!'his valuable principle, which was quite miloot^d for^^nlB^ 
early staged of thd jnventton, has been in some instances ttb^-^ 
surdly counteracted My the over^atttron of well-intentioned ighb- 
tknce. It is the universal pracficb, in using hempen cables, tb' 
round theinf, that is, tb'Wind round them, at those places fexposeff 
(oftictiorl, a thick coaling of small rope, which adds about onei- 
fhlH' to the size of the cable, — ^a cltraisy, but indispensable pre- 
caution. The friction, therefore, of the two cables, is wasted 
oh the rounding, while the cable its^ is protected. Sudi pre^ 
6auti6n IS clearly hot ivanted iti the case of a chain ; but people 
^'6 act by what is called the ** rule of thumb,** and who dii 
ftot inquire iiito the reason of any thing, think it necessary wTieri 
th^y come to moor with one of each kind, to rotmd the m)ri-dH 
hi^ as well as the hemp; the effect of which Is, to convert 'iMt? 
sinooth and harmless chain into a file of the most biti!hg <^^ 
iJty ; and whenever a chain so armed comes to lie across a h^iUp^ 
<iaDle, the destruction of the last is most rapfd. ■ ^ • » c^'l • 

^ At first, it must be adimtted that the iron-cabie lidifflcldlt tti 
handle, but a little practice renders it wonderfbHy^hiktta^^lftiW;' 
tills shackled to the anchor in a tenth part of nft^titfie ^^t 
fti^bMling* a caWe, and, if required, is unshackled In Kff il^ 
Mm! In this respect, too, it possesses a property 6f^tesi€^pt^ 
. fifea^irfaity ; it takes tio itijury by being perpetuafly" aittabyaSB 
ffi^^andlor,— whereas it is ruinoui to a hempen-cabfe ui^ 1^^ 
l^tWfixl^ to the knchoi*, and ekpdsed to the wefitt^J ^^ 

^tei)dt' double, bt^kny M bf injtrfjf y tJ^ *iblt* WSh^'iafiB 

>b^^W6t^ at an times in a stbte dP'teaStiesk mi^^AUg^^ 

afc»a%fe*%fiifcH ^ic*rtfaek^ieitt^ii8#itb*^^ 
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The kast expenrive method of mopripg j^^^lpip is^ with t^o 
<?I^^ps, and the time is probably j^o^ fe^ di^t^t \^hen ihls^ wd^ 
fc^^dooe universally- On the South Ameri<?^p st,9.ta^, ^n^te tli/3 
if^ltfceir \^4s generally fipe, a bo| 
^i^jliq-chain towards the shore, w 
c^lhe^w^^ar ai^d tear was nothing 
t^^^^py,fand, ii?d^, the profess 
i^q. n^gpy^useful inventions, contrivi 
'^}\\^ itijiro (^ns, so that the hai^ 
many times the ship swung rounc 
lipg.t^er ^ream-chain from its ow 
tprpne of.the swivel-rings, which ,o 
d^'^Di- Thus the ship rode, as it 
o£ the bower-chain above the watei 
explanation which will be ufider 
The; same ofBcer has also contrive 
ship by the middle of a cable, pr b 
it is probable that all His Majesty 
plied iirith these valuable addition^ 
that these things are perfectly q 
tli^re^fore belongs to the discover 

true of the chain-cdiile itself, sufiipiently obvioiis now it, 19 
pointed out. But it is the peculiar province of gejaius io tji;iri^ 
tl^qs^^ pi:inqiples to account which ordinary men* are tr^pKng 
u^d^rlSpptf, Simplicity, indeed, — which isthemo§t common c})^- 
ra9jl|e;^sjti9^q^.3utjh ^^aptations,— applies peculiarly to aU tbose^of 
the officer in ques^pn^ and to none mpre than, to hisiStpjpper, jSpi^ 
^Cj^iji^^^yi^le^ ^ contrivt^nce npt generally known, but x^i^^g 

j^jDn t^^, jujwJer sidp of the beam, which foruis tbeforempjt^yaff 
o^i ^ ;, hatchway, where the chain-cable cpmes up,, is,^^^ 
fijjf)ug.,.fii;anf^.neck9d book of iron, nearly as thjcl; las^.f °WPt^ 
8f%^j»:'^l»l^M^i»s|i#rge aa. t;J>e cipcle whicjbaman^fj^f^ 

tfG8-aWPR4;tfli$xwe wfl ^^^ly^e^^f^t^e.fif^^H^ay^ ^ t^^t^ 

?W^.»^s4(atQpR^>;.^)giflft;p^ 

to embrace thejqb<4^,fm4 j^r^pPPflg m^^mijl^^f^^ 
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'^mdid^lhem^Mmkf^m^QPP^^ tight on tlwilqw^.4ss^» 
MiTASrlifebip^itbfe^^n.^^lf^lyjf^inst.tte.te^ Such i^.%pjqfflr- 
fiil^fft^ Mf(|feU)St$f>p«rjo^l>^ [t arrests the chaiaX^it, ^^^jggy^^gd 

,XhQi?^»m9uMi W ^t least there were twQ,j^arg^^^§g^Tj^l 

sdfi»id9«l[tai¥?lwh;it,yy0i?Jxl be. well worth, tfi|^w]iile 4p|^^g^^- 

. £ie|:|}i:«rs torsuppljv ,1^ the^r^^ place,.the inq^i^ro^jjifjsjb^c^l^g 
tbe/leng^bn of; th^^M^i^ requires to be inpprpyed!,, , tjple^ffpyn- 
rtaiW AJ^Iwtic^j Ip^ fpsi^ to the pins which rqt^^,th?^Mts m 
.th«irf.:plafies,>^^)!j)m9Pf|ie runted, and are npt to.b^^jg^^d 
iWtbwtift.lgri|fpfl9Ge^,,qf h«W«f>?riug,. Now^ since it T^ycjiieat- 
ly becomes necessary to slip th^ c^ble, (for it cannot jbe.cu?), 

. th^^t«w*fc/jwjiVj!iJh^*^flW.t?^. lafforded for disengaging pne^ part 
<)fjllhe tJSkblftifiioift th|^.4)jh^r^., ffhie fault of t^e pips seems to lie 
iit}'thf!it,b4»g:!^fie^/^^i:?vith thq bolt; whereas, were they 
pre1fe»ted!fl^I^^^pl^ipg^^x^ the hole, by a 

sboUldeijjt which. ^idd ^prrespondl with a contraction in the hole^ 
tfeei-piniJ^ghtbexeached 1^ a pi^nch, and readily driven out. 
By!5tl^ipr€SQ^t;'3M^thod<t^ba9i.njering which h requisite^'^^has 
ofiem ^jfaeieffcfqt tpf riyetting itpaoi^ firi ^ 
.i Ittjthe: ma:t place^ eyery ship fitted 

. ten have laiiger md strong sliackles fittei 

,.dMir,iinrpl|ice.pf the rings u^ed fw; b( 
^|iia£. th^^haiOf on these large ripg^ 

, liiiwimjraelf ;$ce3ft no fewerthan four i 

:lj£lj»&w{ith^t His Majesty's ships. 

1 dKwWbsi^udji as, I ^escr^b^; but pll si 

.> ilcl»wfhffti5d,ithiit cha'u^mess^ger 

otariJifchmmn^fle^ thQi»> It is cert 

ii«fcbiid)ihef;ijJ^t;8fiaiQ. oontrivapce will bq ji^p^^arjTp, to j^^ 

9tis^frigbtfiAljM?fitd«iHs^ *b,^iftS ]}^^^fa^f^^x^}i^i^^ 

dientor not, it seems clear that some c<Mi^5|i^f. |g^^ 
sought for, by which the hempen nippers ma/ oe aone away. 
They are not only very inefficient, but areivery e^^^gj^^^nie- 
thing on the principle of* the iron-claws, (by SlJ^^-gSf^t^tines 
are grasped and lifted, might easily be adapted to this purpose. 
I allude to those pincer-shaped implements, which clasp their ob- 
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ject riiore flfmly, the more tHey a9**|Jul!iaf^i^.orirltfe^)ttitei*f 
^^ mppefs liiight be of the ufeiid'iri*ld/i«|edilliyiifl|)fett,^ 
^M^yr^t also of hemp; and 1 feiW g»W^'^^fe)»«>i& <i^l«W^tHe 
"f uceteaWt appHcdtloh of ironto^thWbhiftA^f th^ffiUfe^^^f^liwe 
"^thfe^^ 6ffajtoy to the people efli|)l6yea> ^^^fk^^^ta^^kSL 
thinki unavoidable. It is sufficiently serious when a hi^pgEtva- 
^1J&Tf^^rbreal:sj:butthe breaking 6f a chain \^ould«w«§p#veryinan 
"Hiff Jfihe^b^, tt is worthy of the attentidti ^f an ingetiicnate laim 
^fiS^^C^jiWirt 'Brown, to overcome this difficulty ; atid^ perfiapb, 
'^\(\&3if\}^ possible, by some mutual aAiptatioti of the diffewut 
"priricTptek'(tf rope and iron, to placea chaih in the-tttiddle df'«he 
^'mes«engerV' like the heart iri a foiir-sti^rnkdro^, «ittlfthu«Uo 
'^ti'the strength of the one, Si^Stfbout losing %h^ Srl(^i«n'«fcmiftlie 
protecting quality <rf the other. ' * / ' ' ' - i. j^.i I^ 

In reply to your queries respecdfig thevdj-lbas other* 4ifies' to 
which iron has been applied of late^'ye^' fe iliititii»l ^affelre, 
I have little to say, as I fear I Ha^fe^e^ldy 'gritty* dXdi^ded 
your limits. 1 shall, thetefoi-e, tiSfereJy alludtf'to^fthfe ffldst^op- 
markable. These are,— spindles f6r capstans,— shroiifl^' f for 
masts, — ^bobstays and gammoning ftir bowsfrits,— topisaili^lwks 
and ties, (but this, 1 believe, ife ih' the merchant sertiee'^lode, 
though worthy of imitation'in the Navy), oil arid VQimhf b«r- 
relsV and many minor purposes, all conducing mt>t«^iotlless 
tio.the efficiency of ships hkving Idhg voyages t^perferflv.^ .IBut 
one of the earliest "atid istil! the most important^'«sqsii©£^irdn, 
was tlie^ four feet cilibes or tanks for holding water, a gifeafe blesB- 
.tng to t|ie^ seafaring commtmity. By means rf this •o&ntidwnMJ?, 
water may tie' kept for any Ifength of time, withckiC the- «light4st 
percg)fil3le oontaittiriatibn. I once filled a tabk wkh-deab^inier 
' atlf^orismouth'.Har'Sour, and having carried it jfoortincdaitross 
^tde torrid zone^, and round Cape Horn, over a greater Ufettofee 
^'Smin^ilie circuit of the globe, brought it badkagainjchdafa/dfan 
^wo^years^atteroards in the s»*i^' tiwk, n6t in 4h^ l«d?gi-degfifce 
'^^poloiu^^;'^^^ resp^ts'& gd6d dawynitirftioftnttiUfen 

v^^^M^^M^:' - - '^"^''^ ^*" > '• - ^' /^u fo toib 

.:tB^B0II0!rDir\i.rff £-.rr..r: ^ 3qmMl oli i Mn ^ji M ^d^UOi, . 

^'^«te»'5fa|^/^WW8.v<l).^v/c,ij.noi; oib lo <-Ari.mhLi mh no §nirfi 
-93oqiuq 8ub oj bsJqiibB oti ^fIiee^ Jdsirn ,bo/iii hm beqaBig sib 
-do iT^dt qsBb rfifrf ^ J».^mm4qmi b9qRff;>.iooniq g^orlt o1 ^hiAh T 

Digitized by VjOOQ IC 



AKTi XV.— ^^^^ of some Experiments made at Liverpool^ 
on Sir H. Davj/'s Method of protecting the Copper-Sfheath- 
ingof Ships. Communicated by T. S. Traill, M. P. &c. fee. 

p^e importance of Sir Humphry Davy's method of proiecttng 
the copper-sheathing of ships^ and the rather hasty statement ' 
mad^^ by some ^ho hate engaged in the controvert 6h^«is 
^^isited stthject, induce us to lay before oui^ readers the' &fi6W^ ^ 
ing communications firom Dr Traill^ fdthough poi^n^<^^6iy -> 
•have appeared in another Joomalk]] "- /y 'v^m 

■ i , . . . J > i t P I' ■ '■. ■ ■ c- -'J*>"' 

• 'DfeAttBkiB,- ' Liverpool, March Vt.iami-'' 

X tjtE following communication made to me, by my friend . 
Charles ^orsfall, &sq. of this place, contains two facts so inte- 
restinff tp.ficience,, tjh^t I fp^l no hesitation in requesting you to 
give tnem a place in your Journal. 

|i^4 ^ y^ J^ve hero, a sudjcing instance, of the curious fact, first 
obse];ve49 I believe, by sgme Highlanders, many years ago, 
when employed in attempts to weigh the wreck of a vessel be- 
lorigipg to the celebrated Spanish Armada, which sunk off To- 
bermory, in the Isle of Mull, and considered as fabulous, un-., 
til a similar occurrence directed Dr MacCulloch to the subjfect ; ,, 
I mean the conversion of cast-iron by long immersion in wateiVij 
impregnated with saline matter, into a sectile substance^ ^-^seojY^, 
blirig plumbago in colour and consistence, and whi(;h,, wljen^j 
first exposed to the air, extricates a very considerable, por^pa^ 
heat, probably by the rapid absorption of oxygeai frow^ t|ie J^t-,j^ 
mbsphere. *^a' r^ 

% I£ proves that Sir H. Davy^s method of protecting^ y%f> 
copper-sjieathing of ships, by means of slips of a more oxi^^|)le ^^ 
metal attached ^o the bottom, although it protects the su^ac^fjf 
the "copper froija corrosions, yet does not prevent tl)e pdheaonc£^ 
Barnacles \jo ^Q sheathing, in such an high degi;ee 4§ ^'Jfefflfcrf 
a SOTbiis impediment to the sailing of J:he ship; and ^li^^^^l^K 
Timv fo aetract from tiie practical ji^tllity of the;m^tUcNi,,j, E^^^^ 
fair wk ^bstitution of zinc or tin may obviate this inconyefiienee^^ 

" tfo^W?:}^. the ^^ff^tot a|plyin^ ^he.,^r^t^ctipg;^eyi|l|jt^ 



or^l 

as 
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Dr Train on the Copper^SJueaOimg of Ships. 827 

a part of each sheet of the copper-sheathipg, furt^ji^r experience 
must determine ; but in giving publicity to a fact ^ interest- 
ing to navigation, I am sure that no other apology, than tne im* 
portance of ascertaining the trath^ will be necessary to the illus- 
trious author of the proposal, to whom science is already und^ 
deep obli^tions. 

!^fpre giving Mr Horsfall's letter, I may observe, that he is 
the'^iAtoliigeot pwaer of the vessel in question ; and with laud- 
aUeprpniptilude adopted the method, soon after its fnximulga- 
tion by Sir H. Davy. The proportion of surfilce of the . pf o- 
tecting metal, to tliat of the copper, in this instance, somewhat 
exceeds the relative proportion assigned by the philosopher ; and 
sinc^i. received Mr HorsfalPs letter, I have been ki&rmed^ sthat 
the proportions of the iron, ascertained by measurement, weire ' 
from Tj<yto^J^,to the whole copper-surface of the sbip'^s bot- 
tom. Yours truly, 

Thos. Stewart Tkai,ll. 

Extract of a Letter from Charles HorsfaU, Esq, to Dr TraiB. 

« Liverpool, Feb. 19. 1824. 
** The brig Tickler arrived here from Kingston, in Jamaica, 
about three weeks ago. She had been put on the voyage from 
thi's'port to Jamaica and back, not quite five months; previous- 
ly to' her sailing she had l^en new coppered, 
th^ee inches bro^d, and one inch thick, cov( 
patt of lh6 surface of the copper, were placed 
th4 keel, from the stem to the stern, and fast 
pCT* ^ike-nails. The Tickler went into the i 
day.* I attended before the water had quite 
mediately on the iron on the keel being visible 
A3iK tS examiiie it The usual crust of red ri 
it I 4iut on applying a ship's scraper tp it, 
qilft^ Sbftji to the depth of nearly half an inch, 
scrii^^ off, which had all the appearaiice of bl 
hMwti^y it kdiied the fingers in the s^e w 
ddSs^ iiAi3 hecsLiaie'qUitje hot in tiie space of a ni 
inJS^part^bf the iron-bar j or Ihat'nexi the cpi 
harfliy^I'w^tit|)t(e3 a sniall quantity in paper, 
"p^^^i^Ah^^iinia&i^g' it '^6\xi again,' in aboi 
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^i^'&^^simc^'hf^Tmid^^^^ of ii-otf/' Tfiefatt«^#>it^ 

acj<^i.-^^}i;^^^|t^yi^j^^'g^yj^^ such pai^oT i« asr wfea^^iji^ 
vered with barnacles appeared bright ; and, as fk<]iil>I ^skiV^ 
jtiaggffriifisueh-'ari insfi^ctibti'of it, als perfect dn«^i^ft'as 
^en It' w^ ptit on; butf / never scno^^h Mf^%mtm^¥fiM 
ikickh/'Mdded^Jit'ttr^^ nor any tdbat we^e'mo^'i'ffiffis^ 
to scrape off; 'They were aB rather small. '1*1' WIkI ^lyifttthtlwi 
Id^et ^att 6f ^e^boVs;' and atbout two inches* abi^^I|iii*ffeMP 
itttJhes bdoMriHeifbriibars^thtlt the copper was not jttWrSftdo^rt^P 
Bk^^l^^, e^^ft^irig^to^rimrto^^ whifch hadtee«ifi<d 

^'^«;«^^ir v^el8»aife;^x^«^ io refeutn from XhtVm afatt 
W^k IhflJ^^ikttietltifsultag month, having bad wroughU\r&n }sp 
^^aih th^^ia&iei^rinerthaftthfe m^iron was in the Ticttterw 

''''^'■^•■';' ^^'^"^ ;';"^"'''(Bi^n^a)' - ■"-GnAHLissHottsrAi.i.'* 

no ,l-v'v.-7t i,i:r -•) .ii(.t !r>i(|[^ ; , ,, - ; ,. . . !,._•.%• 

•'^•(IlfeAtf'StRj ' ' ' ' Ziiw^^ocrf, ifay 19- ISfWv > 

^* ^ In niy commtihicalion of lith MarchVT ga>^e ydti'tte^i 
suit of one trial of Sir H. Davyls inetlibd bf defending th* ^of^ 
pef-sh^athirl^ of ships, hy meatii'ot'^Hc^ ittrii. Irf'tftdtlin- 
gtmice,tfee copper was defended 'fhm'<iori45*idfi|T3iitha*Bl^^iM^ 
hces^ieVyfoul, from the adhesibn bf bki^a(^ts:^^"S^i^ ^te» 
vessels, so protected, have ance arrfved'^At tiffi^'p6!tf;'^^4idi ftfe 
fellbiWtig details will be found interestirigj^bfc^* ffi^ ^fefftA 
the efficacy of the method in preserVliig''^%^^iyi^*»|^fc»^^ 
very distant voyages ; but, at the same time, it has not uniform- 
N prevented, the adhesion of parasitic shelU^yj^^Ji^ H^^t^'al- 
Icgedf!' Indeed the slightest'effect does * not a:p^e&r#fiaf^4yH 
pro^iicea in sonie instances on these amtnal^, lSy4b6'cl?lt¥€9IIF8f 
S^V^laricity. *— -'-^ '' ' ^Ln.'..rHMmI..di«inBq 

'^'tlie'exp^^^^^ orthe'iine^ohiliip« foulriys^^Bmymfttifli«FTj4 
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Protecting the Copper^«w%iffifif jS'^. 9^ 

cpiwse: Nor mn I aware of anj[,esjpffW^W(M^^f^ 
if^)d Jaad us toinfec, if a^gathr© ^tpjjj^^^^Jbfl^^jgi^ 
animfds ^ h^s been natber hastily ii^ffs^pifdj ^piJ^ipf^^^^p^ 
tb^ 4qc^ curpent ^ould b^ fav4M^^b)i^jtp.tb^i^)lf^]^t^ 

^(;T^Su$i IJhat,. when two metals 4>f difi^re»t degrees ofasiiff^ 
l^y i9ffe ia conMKit, in a saline liq^id^ the least p^idable .will esr^ 
qip^^^lf^vofiim, ba«long been £Euiiiliar to chemists; but thi9'doe3 
^rttd^i^iab tlbe merit of the distinguished indiyidual^ who firsjt 
apf£^!<ihi9 £»et; to the important pu^po«e^ of {ur^^rving th^ 
«(q^p^ nf dwps. . That this plan will nol^ ^Iw^jps pBeyent the ac^ 
hfi^en ef paf^itical animals^ the exp^no^nt^ WSK^e.at ttfi^ pqi^lr 
have decided ; but, notwithstanding the decided ^^d unjE§i,Ypiuiw 
tble <^ioa of our practical roei^^ it^oe^npiLj/^.apfj^ itojme 
certain, tfiat the ships were €onsukr^p^ji.f^Q^eJ^t4\l^n'}f ^^ifoff 
had been no defence ; and, at any jr^t?yftl}^ <;^]fqp^ ha/^.imevi^^ 
instance, been saved. Many mqre.jexi^eriments must be made,' 
before we can ascertain which mode is most liable to Jbulneas ; 
and, in the mean lime, it is of importance that every fact, on 
eiliib^ side of the question} be candidly laid before thf J>iiblic. 
The point is not tp be sobredi by hypothetical explanation^, Ji>ut 
by a ipareful collectipn and comp^uison pf facts. % . ' ^ 

In Ae,?istaace? t^fpreii^.how far the unconmon^fpuli^fssof 
^(bqi^tamff of the Tickler anji the Dorothy was owing to tl^e 
9^^ pfi4ef»nce^ it is difficqlt ^o determine : for the copper pjf 
ihf ^W^;^''^ ^nd/Hu^isscm appears to have been clean; air 
l^ffl^ ^^ ^ performed voyages well known to be e<j)j^ 
'^W^Ie j^4|a^^iesioi> of barnacles. : . 3rf:r 

-fii'ioliai/ , ,.' . , ;i . . .h J vyr 

h ^^fyScfUn ffus/ci&smf belonging to Mr Hors£^^, was lately 
\jl^j^H^.f^(^.a> voyage to and from Dcmerara, where^ she iajt 
^n|i^|(^^^^'^n,a'river remarkably favourable to the adjiesipn pi 
parasitical animals and weeds ; yet, when I examined this vjesseg 

S^^^^l^^f!^y:.^\^M # ^f^fi' in unloading, ^?)^¥ 
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^diti into, itHlfiendd cn^acb side of h«r IcmI^ hfcap^^piSbU. 
The iron'OM'M:^' About- ^^th of tihe sur&ce of ber eoppet. ^ 
. Tbb 4$ aa* inMance df a shT|]f 8opp«ieied to b^ dver defetidM, 
ycty^reHiaiiuig clean, in ap^M^ v^ ^▼otireible to tile tffeft^feT^Mi 
iof>'ban»ao)e& and' weeds. . ' . ' ,<.iiwl<u)[ 

.. 7%ei JSJtxoia^f JS/vessehdefended exactly in libe same nianDier^ 
aod bj metals in the same propoitioBt, made the skinBliojira^. 
Both shipahad b?en newly coppered when they lefbliiverpofA; 
>«nd the £ilizabeth1» copper appeared equally clean .as .^Bttof 
•the Hiis)ds€f9fi^'whai«mloaded; bat at she did ndl ^teil'jdie 
:gu;viog^docki^* it as; not absollutely certain lhBtidie;!«rad>«piUe 
(flean;^ jespedjallyissf the Dotodigiy aboat to bcrnibntiandd^td^ 
fnanadeqiuaily to, n»kil she wasiTiewed in the giaR3ng4Jai&, 
wften hen Itottom waaifnuid to be uncommonly foul bebftriibe 
bUgd. ' We beheve^ however, that the copper of the Hittkifisdn 
wm perfectly dem^ as was. proved in the case of* the bottom of 
the Ihoy a very large vessel, belonging to my relative Mr Sand- 
bach.. Tl^-daip was ne^ly coppered about twiolve months agk), 
aod^a bar iof malleable vom^ afaoat jths of. ail inch thick, andiS 
iashesibiioady was fastened oq eadh i^de 6f the keel, w^itmt 
. <spifc(^dvul& The iron ooyered about ^th of tlie copper surface. 
Since that period she has made itm voyages: to and firom JDenie- 
rara ; and, at the conclusion of the last, was put into a gravbg 
dodc^ When ber copper was fobnd to he fe^titfAy tr^^^m 
sqBfffd^tf, and almost entirely cleanr of aittieiiiig '^Ubsiab^afiflt. 
cept a few very small barnacles near the keel, j^r^'aM ij^^f^ 
(>f.iiDhk xnsti^nce (as well as the HuskiBsoii) sh^ws, tliai'^^ de- 
y^ridei&mHk be alleged as the cause of the fbuliie$s> 6^aPlli^s 
ItiMftoii*, fot bot^df these ve^tsds had a mnt^h greater 'fAtopOfti^n 
iK)f I il|$||)t(> diekr copper tban the Tickler, when tlve l^ot^id'>i»a$ 
iih^f&'^'^i^ itt-ge barnaclee. The iro» fipikes, ^fit^^sjMfi^ 
^Sftift€»'tfv^&M<of i«ot^ on Uie k^lolf tb« Di^e, w«n»l di^qi|Q^ 
iMM^di^ak46^ndMge» il^^ of thi bamioXkfpp^ 

-^^nft!«|iiM Jthus tamJitAf liitldi to ber ^ra^^ired^r^iAiid ftsipofk. 
h^noiaiil 'S>v ('.'n , (.>:..- .i:r oj • » a ,•'. im Ihij jik* mod bobnaJ 

>9b ^a jg^M%i A'^e dhifirl^ki^gttig t6«M^'Hd)«M ^^M «lr 
l3)6Ub^'^fiv bac^''i§in<^^e^4af^ 
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df{feiidc4 in tbe sao^e maofier asrtjial «£ tlie Tidsi^, 4be I&i»* 
ki8son>.t«ad^tbe EUz^beth. The ^paruoa c^f) troa waAi dUolit 
.M^'^itl^ 8ur&ce of ifae cx^per. Wl%^ afloat^ tlie Dorothy 
i0plMlfsAM iikan iM^^ mdi the cap^Q-bad oi^y>rem«rkfid9 iriien 
looking from the cabin window, a few adlieongfuubalaocea li<tar 
the A^f/, which he supposed td be weeds ; but when I went to 
.wvtiheBi.battoia in the graving dod^ I was^'flui^sed, hd less 
4j^3Mitiiorsfallv to find the whole jfo^ of her bottoi% fmni 
^dtfiHfitoiJteifn^ thickly studded with hu^ spedmeBfljof Lepus 
iaftat^feray and enoirmous ones of Btilanus T^9Ktifmabultim\ -The 
idlleHsfcf the latter adhered so closely Jkx the copper^ by tfadr 
dfanfadfinicaEi^otis bases, about \ikroi aminck ur thjcLn^^: tiiail^^Bi 
4JletafahtBg them with tbe carpiemtesl sdtapcr, ith&^clea cf ibe 
,ifaBl^!Wi»« generally broken fiiom tlie baae; .whicltlafst was mtb 
' fliaeh'^difficultf removed, so tbad^ whea conatked hly^ Mr HcnslEiti, 
I recoihti»ndcd the employment of aulpburic add to toosctn 
them. We remarked also, that tba,q)edm€B»of Lifos^jfinaH^ 
^em w^e constdendily lai^or on the ^iarboard tfaaniOQ iXie Idt" 
ioard tide of the ship. On notioing this^ to ib^ ooptain, «he* in- 
formed us, thaft the Airdoard had beent. the ke nxie «f the^vbsael 
'ahnol^ coDstandy during the passage to Europe, and vdntw- 
ifotottymoat de^ly imtpersed in the water; a circumstimee* ;in 
4h&<eicaiioniy ^of diit acmmal not unarorthy of nbtiGei? - > ' ' . . ■ - 

. .TlielDUowillg» particulars of the Dorothy's oiitfil^lid iiiebtiter 

jp^ejdUied.by ^y irttdligeot friend Mr HoK9fidl,^ia .dte«bcgin- 

ning^May^x . / .^/i ,. • ; v-;; li h\^y: 

'h ^^33hft(DojPotb,y had hecn coppered about one <yeai^ ai^ had 

^^qwrtch^{yoy4^,t0 B<»ibay> and back to this port, wjb«i%Hit;U(9f r 

nki«^4!Tt«wi«edu> place bars of ir<m, 4;]ne^a b»>?dt«wi{l 

gMckiikifib, iJi^ng.h^ WI5 coverkjg i/«tb,pi^.oC hevsq^r^^ 

oihbd^i|N;€iiatim that the iron would at least so &ir pre^arH^dbo 

dSQfipm {mm. c^mi&m^ tdbat , it Bright; b^ permitt^ t^u^mtk^ 

vflfifkyoyagftt^ tildia^ withoiit bei9gre9e^ad)9i^hkb(ta(i^^ 

tended from one end of the keel to the other ; and was fastened 
i» m^ !M!»8IP#ifei)yitkiwg«J«^ n^^ip ]^m^ ^^ de- 
Jiip*?^fitf «iia«wnifo|,3w^ i^H^-r 

graving-dock yesterday^ and an examination of her bottmn took 
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place, as soon as the water had left her. The copper q>peared 

n%«ffi^«?4»?e^ t|j«p^^.% .teswMtio^ of tb^ firft/vHragp^ 

fmti^Mb^ in^in thi<^eW» atthq en^s pf^the vfpse^ fprpl^t 
S or 3 feet. The iron was much more reduced tfai^ .tt^^fit 
any other part. It was covered* with the usual rust, not at all 
rc^li^lipg castriron under simile circumsts^cieg- T^^.^j^j^ 
th(^, sjhip's bottom, from end to end, and f^oxD,^,tQr^fy^\SHi 
biDe^^^i. was full of fleshy barnacles ♦ of "ncgmmpii vjp^gj^l^^ ^ 
e |pw of t\ie bardrshelled species f . Whftt ^ero W^4<pt, jteif^^ 
is^tiU cpi^idered a s,ufficient protection for a thirxj vpjM^ggj 
Infill i .a«Mj it , Appears only Ui be necessary to 4rijre jW JjiM{^ 
copper naits up a little, to secure the iron bars for the next 

ulrUBAjr add, thai dl ^Jfiilani died and corrupted befinre:the>q 
shi^ ^me into the gr aVing-dock ; but many of the lepades were" "^ 
aRve when I e^camined the bottom. 

[ T}^ aJleged -ov^rrd^fenpe of thi$ vessel cannot be infefred: ,» 
fjKxm itbe^a/K^umMkUonof sbeUffish. If the negative eleetiictty:^^? 
vms^lAw cause of the iepmUion of* cahareousmaiter^ it ought ^ "^ 
have been deposited indiscriminately on any part of the. copper: ' 
but it was hot deposited, ^^cept in the perfectly x]^ig^Bi?ed,^|i^^,;^ 
ac^ppt a>p^k. of calcareous, deposit 4^asj on aay^pajr^noft tfat 
cspfier, ea^cept under die ammals. To ^^oosider a boiotifuMjr'^ 
pFg^ni*^ body, as the shelhof ih^balanusAs^^}^^^ 
naituralist to be, as a mere electro-cheinj^J .de|)p^|^(^ 
nittPfe Jie$6 fanciful than to regard the c^g^ni^MIMliow^f^:^ Wt<>od 

m^jIB^^Ul^ light t« • - r«''^torn ovI>wl iiiodfl nobDdT 

-;-fQqyn < -■_ i , ■ . . • . ■%.: . ^nc(i hna frfiuong yl^ to 

ixo 3(f? i«^ Eei^ anatSfera, t Balanus tliiiiii^iiilfi^^^ ^^ '^"^"^ 



- ■ ^j-ju-3 4U11J ^jj i^juota wj'^m ■v^m* (inw «« «« , 
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*TnSffi^ 4Wfl ^ . ' • ' ' ^ ' '• ' 'ii c^i57/ noil «9f!T Jyil C ;. -^ 
A^^^fk^ :^<?a? i>re/J(^£?^ brilfe-^ surf^^y '^f iHe^^i^^ 





i^';;ilfei:1:tir^s, as by so'iifatiy'^fyiifl'd^^ 
Mtlii^-p6wfer of suction io'dlpfeMii)h4^1f&a^ 



rn6wfer of suction 'to depe^^( 



ii.iH j3 (|ii gjlLf/ t". 



gate, in 1761. During the war, when the price of copper rose £h>m llid,'tii^ii2^ ^ 
peeiiiv^Tai^sjBHbftitiitM. We ^tbdiioftdli XcgC^ttkidii^tr <jUtOn|(ttrfaiside 
ttn^.experimwJt on a sh^p^ named, tillje;Ad\je}>^|y«^^ . Jfej^^a^^t^jf^^Jsi^j^ ^6ir|^ 
bottom to be coated in the usual way, w?tb v^itch pid to^, ^d the .OtbCT vith 
what is familiarly called Buming-house, Stuff*, (con^stpg of polsonou/s parades, 
taWeri ifrom the chimneys tk tin-minufafctOri^J, liiiii!^ iWtli f)ft<!h^ii4i <iiit 'Wthe 
rec^ «f ^Oiis 9daA into pott^.oik[ side^ ' td ttsefit^ Wri^^s tii|iiMri6nv'^'^ ^ib^Ifli^ ' 
a Ijtfur^^ld," wJMlst tl\at,pn, wW^l^ tN. p^joq^ li^,feC«n\lai<yF<M(»a§x^ewi ^hrbo^/ 
she sailed. Mr T. Lpcke of Plymouth* also used a sm^U barrel of tbe ^an^e sul]^, . 
stalice, b^xed with the usiial'materialkf on a large ship of. 1000 tdns ; and it was 
foim^tti*in:efeitt^e^umtilatio^ioir>^fe^^and tiarna^^^ . » > i 

Mi tftfepugv^^pi^jw^ found' tatq(^cf8^e the iKMfcem of s^ sfaiiy eUi^, %h^ ^k^ 

foim^tpj)^ j^^ To pi^vcnt tb|» wasta.^c^jqxJ^^p^, ^ 

and* its attendant inconveniences, Si^ Humphry Davy recommended the applica- 
U6n{tfpie^ef^b1^^t-iri>n,^ which, by a "galvanic influence, should protect the wiole 
bodjiWiuiJbiJ^^i' iC^^^aild^'wtte^biie^ti^ v^esi^ iQtted dtdfildSe^liii^J ' 
rection about twelve months since at Portsmouth; she i8B$WiaDdei;^6i%llipfaife(n 
at Ply mouth, and partic ular attention h|U| b^n paid to the eflfert« nf thA pypAw', 



•"^wf;/«'yx;'N^^m'^oc=T6BK¥18^s? ""' -•-«^— i-^"''- 
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^kes'theimAHes, or on the ocftitracdon and dilati^on of the gB^ 
oeniliaass cf- tite sponge^ th^ eould not fatl to ima^iie: itfait 
those onfioes iioilld exhibit a kind of sjslole and dkstolecoar^ 
wpsoikwg with the Bxit and enijranee of the water. Cavoliai^l in- 
deed, tbaft prcrfbund and accurate observer, bad nbtoni^r^BBn 
the minute pons every where over the surface of the. aanmai, 
but even coDc^ed that the sponge was nourished hyidfeMrm^ 
perficial pores, as marine pbnits are. He was not awsitt^iliQEBK- 
evei^iof the currents which pass ccnitinuaUy through thtijiotib^^ 
this animal, and ima^ned the fecal orifices to be mere.acc^nial 
at>pearan€es, whidi are not met with on every q)onge^ ul^tthis 
droumstance of the want of £ecal orifices on many spo^^g^^jblis 
been frequently alleged by naturalists, and even by LamQ«(rQiit$, 
itmay be proper to remark here, ^t, as currents of wat^ ^lp9^ 
tfarOu^ the body of every living sponge, from the surface to- 
waords the interior, the same currents are continually flowing 
firotn the interior to the surface by different passages ; md ic is 
toS little mportaiKe in the economy of this animal, whether the 
api^rtiirto by whidh the currents have their exit, be large and 
:ooni^iouous, or minute and less easily observable ; every species 
of this genus .must necessarily possess such <M*ifices, gre^tpr 
j^nal), for the discbarge of its currents, its excrem^nti^ audi its 
ona. : ■■ . ■ 

Ifk tht Spongia compressa^ and many tubular sponges^^.tbe 

^ourreats pass in a perfectly straight line through thepir pa^i^t^, 

iftomt'the ext^nal pores to the interior of their f^en^i4ilfll^^9 

iiriiidx is-dva^ys quite opcsi at its pendant es^tren^ty*. i'Qfk'l9Sjfig 

eipentsiteh sponges, we do not parceiv^, either oattjieii^tii^t^^iil 

joV' external sijrface, any large fecal orifices as we sq^ 9X|^^]9|l- 

ternal siurface of the Spofngia oj^mali^^ but if w^ <^^(^|ng^jij|jie 

int«ri3a]r(^&Q9r^ their general cayity^ ^^^^^fUaly^pfTc^^gthat 

Ahspbkv&neairly as ix^any small orifices for the exft7!9Cftlb€b£ff*- 

.ci^u^iiis;thef<e are pores on the outer surface pf thriaf^p^ffie^fjpr 

A€sriftdii^io»4. Jtiifkqute eyi^e^^^ that> \n^m^ SPPSg^iflSi^® 

fp&fii^mi^.cmtai^it<^^ Jk^. »u»e y r^fflg<H^9j^(ffl^ 

»m Tpfmii^n^mU foryiae^t^se mimal^1l^e9d oye^ftl^jg^^^i^ 

imj^^i9$^i^, th^^i^r^BlsipWinQt ppsi§ibly £ya4f)a%j^itj^yt|e 

.jga^^^p0^j^,tft thafi m;nhi^Xh^iP0rf4ip^fi 4^^%i^^,^t 
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eoirk. They ai>e daogoiedl to have but one fnee mirfiice fin- tbe 
Job^bulkin Ix^ of their pores aiifdifecai<im6ce»; and, dierefban^ 
the poteS) and the narrow tubes leading in from tfaenH must 
^her paas on 8q>aralely through the body, and op^n 4gai% 
•earii by a distinct orifice on the surface, or they must pour th^ 
currents into certain general reservoirs or caDals, ramifkd through 
€mevj part of tbe body, which may convey them away by feir 
and lafge orifices. In the former case, there would be as many 
&«al orifices pouring their foul contents over the downy sifrfisuoe 
iof the- imimal, as there are pores whose delicate inhabitants are 
^stvuggling to convey a limpid stream through the interbr. Jn 
the hitter case, which is tlie arrangement followed by nature in 
ihe construction of this beautiful and compUcated zoc^yte, a 
much greater surface is allowed for the distribution of diep(N*es, 
and much greater cleanliness is observed in discharging tbe fecu- 
lent matter, by a few orifices, and those placed at a convenient 
distam^e from the pc^^es. , The branched sponges^ as the oculakBf 
tUcfiotoma^ &c. are, in this particular, placed nearly in tbe «attie 
circumstances as those which spread over the surface of rocks : 
they have but one surface for the distribution of their pores and 
fecal orifices, and, consequently, we observe them collect their 
currents, and bring them back to the surface, by few and large 
orifices, which are conveniently arranged along the outer mar- 
gins o€ the branches. Every sponge, theref<n*e, pbssessei fecal 
orifices, though differing remarkably in size and distribution 'm 
tfte difiWent species; and though the flawing observationaend 
-experiments have been made chiefly on those or^oes whidiare 
large and conspicuous, and have already been obs^ved by 9». 
tttralists, it is evident that they must apply equally to those 
Which hxve escaped observation from their minuteness. 
'i^'Sinte Mar^gli first stated, mor^ than acentuiy ago^fthatihe 
IfHii aetuidly seen these round fecal orifices on the sur&c^oaa- 
'tiract and dikle themselves in the sponges of the Mediterraasaa, 
'£l!istaid"Ik Knight have dedared the same fact respeetinjg' the 
^ypdihg&s <9f -^e En^ish coaftt, md the same statement has bMp 
^'^t^fpe^Ajffi by btfaer nstnrriisCs^ Solandet*, JSIHb^ Qm^^H ft«- 
"^^id^e, ftnd Bdse, have introduced the singular power of sd^^um 
^iMsrSMt to thie fecal orifices into their definitions of tibe sp^^. . 
^t^taMMn'on& ^inld Ltan<»tfe ctawridor th^se -ori^^ as dedm^dL/lo 
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JEfdmU ^t^ kitothie inti^rkir of the bodf, or as commoii otaAset 
iMfMgh whicd' }k)]j^^ tMdcdrioi«U|r shoet out their hted& Paii/ 
' Jki ftanj^tddticed die systole and dutttole, <iscribcd to ihesdoviM 
i^^hy hi6 pted^K)6^6cni8^ tnto his definitiiDft of dns atumal, ^saadb 
Cuvier has copied this singular phenomenon of thelivii^i^Qiigcp 
as an establidh^ ftlctv into ins Regne Animal. .fit I 

'- In a subj^t lik^ this, irfaickhas defied the researcheaKoAiiAi) 
tut^sf^ for a period of tht^e thousand years, it b aHfinlport^ti 
Btitp iowards the disciy?erj of truth, to examine mimitefy>idie ^hd^ 
curacy of idl statement and opinkms ahready entert^nM ±9g9apdh 
ihgiti whelh^ suppoirted by great authorities or by gre&U^foti^ 
qtHty. It IS of some impc»*tance to determine, Whether i tbm 
ii<vteg sipoBge has amy iflieh power of contracting and dUatingtbcf 
ftcal orifices ; bemuse such a pn^rty might have mudi ii^t^ 
eii^ ih'the mytit^olDS functions of this animal ; cur a belief in its 
ekist^nce might leaid to on erroneous opinion ci the uses of these 
o^i0c€^, 01* mTighl) imeifero with the true explanation o( the cur« 
ftftts ^hich flow (rtmi them. It is likewise important to inquioe 
i^b'the eiistenoe of this- property, because we have just se^n 
ihki it has-been assumed by tlie most eminent naturalists as a 
feaittdg' i^mracter of disciirnxnatioQ between the sponge aad, 
-ni^rly allied genera of zoophytes. 

^^^It has-been already shewn, by the abore experiments,. selativfit 
to the direction and force of the streamsy that the ctirrents Jieyin: 
"tto^ into the fecal orifices, but constantly,, an one dirccdoo^Cpom 
'i^HUSi^ * with'a smooth waA equable modon. It. must there£tasib«t 
evident, diat any palfMtation, or other motion^ whiohil^ ]ip$.of 
■i^itib apertures might exhiUt, oofuki baireno ^bct in px)dii^lg 
^^^streams which flow from them, whatever funeticm such nm 
^tAM: modonstnight perform, in the economy of the spongy jiS 
itibsK^lik^i^ cfcserve, that th(»e naturalists wbo asidected^^dmt 
iiifylMd'^n this ^ystde and diastcde, or palptation q£ thfeircal 
alSfi^^^ at the same ttme beheved, that these motionsijimdiiili^ 
lioS&Mdttfist^ «onneetbn' witfal the streams ; > that itbe spoHjg;e^ ^ in 
fS&^ sncbkl ii^ and fsquirted 6ut rwater by tl^ese oifific^jaa^yDd:) 
^tSikyfcAfipi 7 or; as wef see Asddim, and iAanylnvaiboe{ ndkaca; 
siiekUh 'aiid fiqiiitt oM water by two highly amtaaoti)& ottfbcsi 
ISam^ ii^^jthbrefore', some gtotads^or. suspeodng^thaiir thaii^fn^ 
#$bc^#d errd}#ii9e^lhate4iaisaRnne mflutne^and^iMlidbseryrf^ 
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tiBttrf the fact; and asMrMis tewfefi^trfp^cwfi^i^j? jy^fti 
Widiig HI the most material p(»;l i€^ Jm ^tel^€y|t> fl^^il^i^g^ 
t]mH&edtiQ& of the curresta ; he ^tajr lUc^msi^ Mt<^ fi^^l^ JP^ 
sbine iiistdce) in what he hai/ alleged oooo^^wg th^ m^^^^Mpf^ 
Us^fecalixrifioes.' ., />: -J -i ,:-r ) 

I first selected a large entire Sfechneno[\ ^ei)S^Qt^giflr^^ 
omi6sBBs>^) basin of sea-water^ in which I peticeivi^d itpp<gpel- 
UogJitarr&cuient matter rery briskly, and> albng ^ilh that^ffi^^rf 
tai^ jBbsadunuilj disdiarj^ng those singulai: u^oi^itig tri^ppJNpM^ 
d&es9:[ivhldi I have termed above the Ova ofihe -Sp^Hig^, 4ji> 
ecinpliamas with the noln^idfttiire o€, D«itifm)iate> ^^..^iip^i^ 
HKbringr bodies, which have proved ta be jtbj^g^nD^ of 9ther ^^^ppp 
pUytea As diis sponge has alw^i» {^Wmdiffeffila^s^.i^sifi^ 
fiotetlying on a level with the gienemlisurfa^ 9£jthe^^9IWt)5^.'j]^ 
k: wdl oakulatedfbr exanuning iba mogular pi^f^Qf^tqfi s^v^ 
tion^ palpitaticHi, systole and. diastdbv/whk)h[bal^e|be^#Q{g]^^^ 
rally a8(U*ibed to tbese oiifices. Having placed ilh^ lf^^:^r> 
oimem in a shalloir vessel, filledifntb ekai7-«^wat0i?j ,^n4p|ft#| 
favouiiable light, for lookibg derwa intQ<its ^rimt^^iloi^^x^f^ 
tH attentively, for a quarter o£ani bout, wadbihe o^d ^$^i mA 
aftttrwwds, fat lieaiiy.^tbeJ s«t^ieng!tb<)£ time,4bwH^aj»f^gEt 
lens, but could not detect the^i^igliitest co»traotk)tkt o|:f jp^jlfh 
ti«)d^bdrlJieiJino9tflangtndjim>tiQn!^^ the orifice^ oyiKP>(f^]te#%lhe 
I^n&'fested^ahhoughrthe^slnreatti cdntinued to Ibw. quM^lyl^pst 
ift;(^t)iidat>kiti9]iruptk>n/dnriBg ibe wIm^ timeu I Howiilfjt^;^ 
d^Barid cdnkiredfg^n of .basalt iiito the ojsSgo q( /thi^rl^n(^ 
y^l}^ afbn^^i Aod'ibohed slipways upon it, in su^Iirla pfig^^ 
^O^be^gp^iwitexnify half seen over the margit^*^ ;^ ^^^ 
taif^ |i the iilighte^ 'diktotion would have btX>UgJb$^A]pfh^i^l9i%^ 
jhe gipntikitd^^w^ and the slightest contrfec^«^iW{|ttM -JfeW^ 
Ifuitie&ittekffconbedfid'itfrom me; but XhDiA^.s^}?j^^\ypQ\tt 
kw^^ia^ tBHJHjiqiri^Sf with the head filled/ kit oHerrpgif ifiiwlf^^ 
gdi^ibcdnBdobdaxonstabttyiB tbe^sam^ ^tm^mf in^ M^lei^fflb 

fB9dIiaf€ei!^^tnaBtig> jofli ^ littl0/rfvthef»e(ivwii6^,jj;jtp»(Af#rf^ 
ciaflfyiatfJthdtaeBrito!5qawkhok?bed*h^^^^ ,iwtfe9ttftljp|!rtcbifiii«rf ^ 
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^jpierittients of thi^ bind, I faav^ never been adble^ by any im- 
tatKHi of a fecat orifice, to accelerate or retard, in tbe dlight^ 
est degrefe, the vdodty of the ijurrent, Which issues frotia it 

I have frequently reclined upon the rocks, both at Predtbu- 
pans Bay and at Leith, during the recess of the tide, and have 
watched attentively, with the naked eye, and with the as^^tettde 
of magnifying powers, the fecal orifices of a great vari^ly^ 
sponges, while still growing, uninjured, on their ndtive sctttt'-; 
butwither in those which were under the surface of the sett, 
nor in those which paved the bottom of limpid pools, tt«*"ki 
those which the tide had left Uncovered, could I ever detecHthe 
slightest motion of the fecal cmfices. In these situations I have 
irritated and punctured the vicitiity of the orifices \rith a neie^, 
and have touched them wilji nitric and muriatic acids, and th^y 
have, notwithstanding, remained perfectly nationless. 

The fecal orifices of the branched spedes seem to be equally 
inactive, as in those whidi spread over the surfttce of rocks. I 
suspended several living brandies of tbe common Spongia <K- 
chotoma, and of the Spongia octdafa, a6d Spongia xerampdinaj 
separately, in glasses of clear sea-water, and observed attentive^ 
ly, through the sides of the vessels, the round orifices, ranged 
along the outer margins of the branches, but could not percdve 
them change their dimensions, in the smallest degree, although 
Iheir currents and feculent discharges were distinctly i^en. On 
piercing the woolly surface of these branched sponges with a 
needle in the neighboiu4K)od of the orifices, they did not enlarge 
or diminish their diameters ; a whitish chalky matter caiAe out 
from the punctured places of these ^uges, and diffb^ it^f 
quickly through the water. ^ 

I cut off an entire prominent papilla from the Spongia ureks ; 
and after placing it in a watch-glass, with clear sea- water, I lobk- 
ed down, through the strmgbt orifice of this isolated papilla, with 
a powerful microscope; but though particles of matter were ffis- 
tinctly seen, propelled upwards from the aperture, it was not 
perceived to change its caliber, or exhibit the slightest motion 
of any kind. This papilla, with a wide passage extending di- 
rectly through its axis, when placed on its side, under the mi- 
croscope, shewed a current passing out at both its open extitoii- 
ties. I may here remark, that on all papiihe which I hafve 
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^faHherto examined^ poces, for the ^loig^ijfimti^oi c^t^ sp^ 
jQpvbg powers, and fen* the admissiou of wati^rdatq the.int^^qrt 
are as distiiietly seen as on the gqn^ral siirface oj^ tW .^j^fpfj^f 
I. kwfe frequently cut off all the papilla? from jth^surfacKptc^ a 
}ip|ig sponge, without thereby occasionii^ t^e lightest, v^^Jf 
]£^%}xm or retardation of the currents Gmo^ that ^^ge* Ap^^ 
iiiprre^tshave always contiiiued tp flow as quickjy^^ and iqr ^ 
lp^.>a period, from orifices, deprived of their projecting CQj:4iq^ 
.p^pilj,^ «3 Gcqm the cwifices, on which the p^p^ke had b^.l^^ 
fgn^ire, Ihave often taken specimens of the S^qngia compres^q, 
•jl^ich had ooly one opening at the, extremity ; iand q\i cutting 
^1^ « their peduncle, so as to lay them open, M. both end^^ I hay.e 
.«4w»ys found, on placing them under the microscope, with s^j»- 
^water, that th^ey sent forth a current, equally powerful,, fppm^tljie 
artificial, as from the natural orifice; and, indeed, a transver;^ 
section, taken out from the middle of thi^ axm^, by ovit|j^ off 
both its ends, when placed under the,iiiicrosic;op^,.is seen tP^fir 
£>rth a languid stream, from both extremities. ThesQ qircup^- 
staiices sufficiently shew, that there is nothing in the structure 
or properties of these (orifices, that is at all necessary to the.ex- 
istence of the currents which issue from them ; and the only ef- 
fects which a papilla can possibly ha^e on the current, from, it, 
are to convey that current a little off from the general surface 
«f the animal, and to add a little more water to the entire str^iaip, 
by the minute currents of the pores, distributed every where 
wer the surface of the papilla itself. 

, . As the Spongia cristata, or Cock's-comb Sponge, wa^ the 

• f i^pcjcies concerning which Mr Ellis and Dr Knight stated, p tfie 

Transactions of the Royal Society of London for 1765, that 

4)^y had seen the fecal orifices contract and dilate them^lves 

^IMfv^P they examined it alive in a glass of sea-water on the coast 

,|f^;Sws9ex, I have examined with particular care the phenonjena 

^^hiWt^d by this animal in the Uving state. Neither on the giides 

if^pf the boulders, where it is met with at Leith and Prestpn^aps 

ni^Js nor when favoumbly jJaced in a vessel of sea-w^ter, have 

j.'X^^^^cr observed it ccmtract or dilute its orifices^ I have fre- 

„qu^ptly examined its apertures with the n^ticroscope, both while 

;j^y, were left uncovered, and wb?n they weue still carrying on 

,^^ir Qurrents inijMier water, but they ^^ve al\7^s r^mai|ied quite 
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i%fltipf^]|esi»' : .lliiKY^^rMd t0;^^leil9 orifees to contract^jbji^ii^i 
rkating tb^B» yfUki duurp mmiQioiits^ hy letting fall !dnip0f>£| 
c^fff]p«^ja 9f^ io th^ir imn^kHe vidaiiy^ aud by todehbgi^ 
afi^rM)M^vtheoisel¥e»,^kb afed*hoi wire^ but idwajiniifnAc^ttB 
s^ceiS. '■ '>'.') ;>(]} noqu 

^ {jpL. order to aa^ertiun whether there wight he^toylqic^litj 
aioid dm8tole> cnr other moticois, taking pkoe withm the /erifidbabc 
ii^. ihe course of the gr^et canals, I observed steadily, thK^mj^ at 
pjtH^ft^iiSy a. globule of air, which I had cmisedtfcHrithafeipiibe 
{K3^ to 0^9X «t ooe of the orifices ^ the Spakgia cri^tatd:^ 
S^cb gl^buto 'make thmr appearance at the €Xi&tm^£ Khiii^ 
isp^g^i^to H liaa be^if lifted out of the water ibr a.shertitiixio^ 
ai^ris/i^gfiua pjki^ed HiyU^ it» vhen its casala arepataidly>ett|^{ 
tii^« ^^Ti^, glpbuleft ofi air lihu» included in the canals by the su^ 
rp^n^Wig iK^ate^, gctneiMilily admnce with a slow progress to tbaj 
iMr^n3(<^ tN'Or^i^^^^ bei^ pushed on by the advancing i»x]>; 
reptfib^iod, andes^peito ihe.sur&ce of the water, to allow & 
fl^^paf«4g0 to tbe>stiMni.^ Itxmistbe obvious, that, if there: 
wi^e my i^Mc^e aod diastole of the lips of the orifices^ or any. 
cop^|:iactiQnsanddUatdtionsof:thepajietes within the canals, on 
K^ aoch motions of the general mass, of the animal, they wcwldi 
lu^ boei^ Via¥^8t0d .by the stueces^ve -advaneing and refixieat-^ 
if^ pftbe globule of.air at the <^:?fice of the canals It didmoli 
r^r^f^hoifever^ nor palpitate in the i^lightest degree <ibs«t.eoi^ 
st^tly ^idvanoed with a slow and Qq[uabler motional ^ '\%4m9Sp^ 
f|p^, the aperture to the Buiface of the ;waten: I)i«i9«dityAi 
P9^tpBRi)i.of sponge alittle out of the wm^f ^md/plaoed jartii|gla| 
globule^ n^eceury over one of the orifioes* While d'Ob^^rtisd^ 
t^^f^l^bul^ steadily through a magnifying glasa^ licinta^/l^e 
P9{i^ ynik a red-hot wire, but did not produce) ^i^tOddofiimf <tfi 
t|i^^fP^%<^pr .papUlaj for the mercury was not-obswyedMiMfti 
c^l s^f-.lA pnpiall.liyeJy brapch of the Spongia c0fg/Uav)WM} 
]^^^j^,^,iTOtc^:gla^,witb swneaea-wateap uiider thegyiealai^ 
iDg^i^^i 9^ ^he doabl^efl^ti^g micimQope. The.'spiQMlafmQto 
jffi^?»lft^ pwy^^^g. arwudi the wiSce jto..d^fe«dtit,iwewt 

douat \i^'^ ; . r'viiiuuib io V)^^^ ^dt ^cfl u ^1^iRw 'i^bnu eoAiio 
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tet^df to bDory wliile tbe torrent w)i« ih ^^a^tSf^]^, th^i^^le^* 
pi»jiSfang ftcnit tb^ margins oi tk^ orifiae^ tiev^i* iiUbfeS. '^^ - '^ ' 

atid>flltiqpie]|% repeated dtfriiig malif i&dtatiii'^d^^^zc^et^^ 
upon the coast, I am persmt^ed that the sponges of the "^KiAlK^ 
(3^<SkiflbiiAxype ^fisnaerated do bot exhiMf nttturidly a sy^i^ 
aad)d&stoU^ or palpitation of the fecftl orifices, hoFcail^befiH'o^' 
te d^^i^bitl these motions by very powerful ^litation. Tfns^ii ^ 
sattqidoliirBaliBfn f(^ Abandoning sodi a property as H gAcfn^: 
ditoketer of jkbis intense genus-of animals, even thoo^gh speei^«. 
should he^ns&tx be discovered in tjisDpioal seas, -wbieh- acitUally' 
c^bift^BUeheKd-aorditiary and useless motions^; and these ^t 
p^iments likewise serve to shew, that tbetie isp m> l^cessary conw 
neetion betwem such moti<^s ^oA- the tmnrents, 6t j^i^t fxA^ 
ttobs«if this mysterious being, - From.lhedo^e t^deniU^t^^iti^ 
b<«iiy fibrous structure, which 'I cbs^ve in the dried spoi%^ dT 
(MstantiBeas, which I haye beenallowed to examine by th& Hbe-' 
rality of Professor Jamesooi^ and from the outward 4btttt £^^ 
apffearanee of those winch I have seen growkig on the shoi^es of 
Italy ai^ France, I am convinced that it is a property as littfe 
possessed by them as by the sponges of the Frith of Forth.' 
GavoHai, indeed, both iiritated and punctured, with sharp itislrtti' 
xifeiits, tbd surface of the lat^ /Sjpoi^to- o^^no/^^, while- siafl^ 
gf^wing^A itB native cliffs in the Gulf of Naples, and stiU uMar 
the^ surface <d the sea, without producing thes^ghtest change in ^ 
tbe^dimensioiis of its apertures ; and though his observations were 
ptili^ijdidd'forty years agoj- we find this singular pr(^)«ty ascribed/ 
ti» xfais^^'Officinal sponge by the naturalists of the present day. i 
ailWlielft we Idok tm.the surface of a living sponge, and observ^'^ 
il8>«k»l«iiou3>papillse prelecting from the body, and all ^eraA-^ 
rmMOd^hy drcnlar openings of different dimensaoiis, froni Whiili^ 
dinveilt^of water are constantly pouring out, it is^difficiiK tlP 
j^ie^fiade oyrselvea that each orifice has a fixed di&ig^t^i'V^^ 
ntftMi'AUy estpeel them to contract occasionally; as we'&r^'adSt^ 
tovaedfto iaeedon^ by the similar <jfetAng^^ maity indlli^dE 
aBmsi^ mA the motions caused by the s^ge iti^e i!k9^^€ff< 
tlM(i^aM«itina!^i4omewh^;'«oitfus^ visi^iH^^ i^tl$«y m^^ ^ 

orifice under water, it has the effect of diminidung very much 
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the apparent dimnoter c^ that orifiee, frcnn die gr^at rwatyiii 
the air m the gldbiule, compared with the dense mediam ci ihm 
water ; and when the globule escapes fbom the aperture to the 
surface cX the water^ the orifice appears to the eye to bave'^bi^ 
larged its diameter considerably, I am inclined to tlnak that 
some c^ti^l deception of thi» kind, a little as^sted by theioMl- 
gination, taay have given rise to the belief of a systole and dk^ 
strie of the fecal orifices. > • • 

The opinion entertained by some naturalists, 41 an unknoita 
period before Aristotle, that the i^nge contracts itself when 
touched, has passed with little change, or examination^ tfarou^ 
a long lapse c^ ages, and is copied into the systems of Lamaidc 
a^d Cuvier. From the remote ori^ pf this opinion among tlie 
Gteeks, it is not impossible that it may have been brou^t from. 
Egypt by Herodotus, who has not g^ven it a place m bis writ^ 
ings, but who appears to have studied Natural History with great 
minuteness while in that country. The vidnity of the priests and 
naturalists of Egypt to the numerous beautiful sponges which 
are known to abound in the Red Sea, that menagerb of zoo- 
phytes, would naturaUy tempt them to experiment on^ these ani^- 
i^als, and would give any statements they might make regard* 
ing their living pheiKxnena, ^eat authority amcmg the natund- 
ists of Greece, and more distant countries. 

But it seems more probable, that it took its rise in Greece, 
where we find it first mentioned, and may have been occai^ned 
,by the following circumstance. The singes along the bmi^r- 
ous shores of the Hellespont, we are informed by Aristotle, were 
^g^mall, and of a hard texture, from the beatmg of the sui^'up- 
op them ; while they were much softer, imd grew to greater mag- 
mficence, on the sheltered shores of the Peleponnesus. la^tiie 
letter situation, their living px)perties could not fail to heifte- 
quently remarked by the natuiulists of Argos, Sparta, Atfae^ 
and other large cities in that part of Greece, during their but- 
vey^ <^ the maritime coasts ; particulariy as the sponge ^et^asy :at 
that time, extensively used by the Greeks for many economietd 
purposes to which it is not now apfdkd : as for lining the hea;^ 
casques of warriors, to diminish their frictk»), fee •. The gveat 
sponges along such calm smd sultry bays, like the jxacjdLoB^in 

', ., . . ; ' ' ' ^' T"* — T" — '. V^i'^h ^^' 7. ,!i < |M ' iiytj7 V 

• Arist. Lib. V. cap. 16. 
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Ihd panched deserts of Arabia^ are observed to fill thettiseWeb 
eompletely with water when in contact with fhatelenc^nt, and to 
nam it for a long time nndimtnished. If, in this condition, 
Aey are but slightly pressed on the surface widi the finger^ the 
water with which their internal canak are filled, starts at once 
fniBi fimreml fecal orifices, in such a manner as would kad one 
ail first' to suppose, that the efiect was poduced by some effort 
or trembling of the animal. This, however, is entirely a me- 
"dianical elfedt, resulting from the elastidty of the strong homy 
spicula which bound the canals, and prevent them from chan- 
^gthar dimen^ons, or emptying themselves durii^ the absencse 
of the tide. And when we attempt to tear these sponges fitom 
1^ rock) we feel a much more powerful resistance than could 
naturally be expected, from a substance so soft and elastic. 
^E%is resistance mi^t very ea^y be mistaken for a shrinking of 
the animal, but arises entirely from the mechanical structure of 
its i^leton ; for, though the spicula which compose it are soft, 
flexible, and elastic, they are not susceptible of being stretched, 
and they are bound together at their points of contact, by a very 
strong Hgamentous opaque matter, equally incapable of exten- 
i»on, as we see in the Spongia eommums, which we are constant- 
ly handling fw domestic purposes. When we attempt, there*, 
fcwre, to stretch the living animal beyond a certain extent, the 
m^ gelatinous matter escapes from every pore, and the animal 
eHher slips quickly from our grasp, into its original position on 
the rock, or yields so suddenly by breaking, as to make it appear 
as if.it had been resisting by some voluntary contractile effort. 

The property of contracting when touched, had been so ntn. 
jfonnly observed in animals low in the scale, and seemed so ne- 
dessary to their functions and seUlpreservation, that few among 
Ae ancients ventured to cdl in questioa its existence in the 
-sponge. But as no one had ever distinctly observed such a mo- 
tion in this substance, its real e^stence became very genendly 
questioned by the botanists of more recent times ; and partko- 
iariy by those who devoted their attention to the study of ma- 
-rine jdants. Ray, Toumefbrt, Boerhaave, Marsigh, LimasBus, 
Spallanzani, and nearly twenty naturalists of eminence during 
^the fa»t century might be quoted, who regarded the spcmge as 
a veget able , and destitute of contractile power. But the nume- 
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Miis^dtS^b^Hid^^tetk^l^^peci^ theehcimcalpvb(^iki(«id Mt 
acjttiar exli^nee of pdy^, in many of the suppoeed^iiiaisiiitt 
^limte) hwtghttb lij^t by Monigli, Qopfboy^ Ijsaiety^lmpsx^ 
dii; Gresner, P^yssoneU^ OAv<^i, Trembly andXift, tHerdfefi 
dnetaminal odour possessed by maoy qxrages^ bad»'in^ilriem 
fresh aod burnt state ; the abundant gelaliiious matteruiiiiifilr 
occupies the interstioes <^ the horny fibres; the;pfeJfHtbliq;I)of 
the fecal orifices, alleged by Manrigli, and the disehiu^vDi^icflirf 
crements fifom these apertur^es, discovered by ISb^ovf Udgfk 
compelled naturaKsts to return to the ancient opimaait>f!tbe -^gU 
mal-nature of the sporige, and to regard it as a kind eimaSigdi 
ous zoophyte or animal, approaching nearly tathe Iblmiaiii^raMfs 
ture of a plant; in vrhich opinion most zoolo^sts-^praqnt 
a^tke^ ' Lhm^u^ himself dianged his former opinion x»f its ve^ 
table nature ;' ftild in the latet: edidons of his Systema Nature 
cTassed'itmnorig' animals. - ' 

The contractile Jjower form^y ascribed to it by the 6reeks> 
was aj^in tevived rathet from principle than from actual ob^r- 
vation ; and as this property had not been very ^stincdy msdh 
fested' to modem zoologists, the statement of the andenta. wais 
adopted under a modified form. The sponge twaft ira^ said tb 
exhibit a kind of trembfing motion when touched; andldnii 
equivocal sign of irritability is now asx^ibedCo 'Vt by aJnlost^vfiTji 
modern zoologist. Cavolini and Montagti 'weref ^ofii docaotasa^ 
opinion ; they considered the spongig ai^destitilt^iQifiimmhiiit!^^ 
but i^omi the want of ded^ve toperifitefftd, tbrawst eminetit iob 
ifdr^sts still continue to ascribe that p#o{^ftrf 4otit,i^b^IJB9v)Dgik 
sdmehotv^ ei^ential to its existence as^ ain amdlak ji Tk^ \^pa^tjpax\ 
y^'Jecently stated by Mr Gray, tfiafe Aesmali/htrd[ISpHeric^ 
^%^e ^ns, diss^^bitiatedfn groups ttetougiili^ fiibsiboajdiifliip 
^itgillli,'^ ^ti^s c6n^ei!ed as nearly a^i^ to ilherpi^iid^lad 
^hiS9¥^iih^^'lbf*ifid4yc(kMiered a# ^m ^nsooi^JS!^ Mtdam 
IPe^^t^i^Mhf^ act^dlfy^la^ge^ andbec€iiiiedi«lhndr^^ 
WHi9?^i^^eW«i ' Wr^'k^ fifw'daydi \xi - ^rfter ? Kdd f Jfibniciitaydgji 

^^m}',^d^^^in£Simm him ^miiiflo 

^'ipfflgS,qSbt^ih^/>ignii(, ^6^ifi,^^<Bdigtkl«i^|inaiI&alnoaKHi^ 
Sdyaek^\l^%<!dK^dbti'l«'l(te ^^ <»M^ilik)«he4;<iiPifeil4k 
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isA peocksced by the soft gdbltmous majMter whic^ oiQ(^]^th4B) 
i»ta»dcd8 ef the hcHTOy fibres, wl»leXifUBi^(^.aad G^yier:^^m 
tOJcpn£der it as a property belonging to tb^ e^tU^nuoB of th^ 
aMlnalu .liamabrck, in his valuable'fia^nv>br on ikai^ aius(ia|,;2U)4 
hiii&iTecbDt'gi^at w^V, has even ^fered^to an exjdiui^opi, o^ 
li»fltauB8)of this trembling inoti(»9ft>r sudden eoBtractiop of it^ 
todjpMie^rfeQucbed, by compating it^ as £Ws bad d<»ie before 
hiai^(ws^jlhe Abyonium ; and he coneeive% that the existence 
d^jhii {BTopd^f in. the spmige is indisputable, both Sxoia its ana- 
U^ aritfiaheae compound animal apd from the testimony of 
tfa^iSsBckB. ^ So great is the antdogy, he conceives, between tb<$ 
spon^andilie d^erent species oi Alcyopium, which present 
[mpa^ial polypi, projecting from a Se$by contractile b^se,,tbat, 
^ihe iponge were examined under wdter with the neq^asary pre* 
caatioBiS, the polypi might be seep -prelecting ffoi^ th^ gelatinpii^ 
matter on its surface, and have hitherto e8cajp^,observatifn> on* 
ly.irom' th^r smaUness and cc4ourJl.ef^ transparency* 

: It is important to inquire^, wh^U^er the mits^ of the ^V^ 
possesses any contractile power in the liviog state, because, in 
die abience of all positive evidei(ice of the existence of polyp^ 
diis property of irritability constitutes its sole claim to be re^ 
gahied as an animal in the sEo<;)Jjpgical system of I^amarck,. wfii^h 
iiTBow: adopted by most <^ the natumlists of Europe.. As the 
cjifvisionof mat to int<> the. riin^al, veg^ble, and aI^mal Hi^^ 
dcnnsi^tisentimly^foundedion essjumed characters and arbit^;a]gi; 
ddinitkaDS^ Lunaircb: has a^^umed irri]tability as the; sojb^ discii^ 
iti^tatingit^stof iani0mljyife,,aiid has shown, that this, singjuifu^ 
pnqieitjl ofi re^(m< becomes less and less a}q)arent,a&,^fejy[^ 
{asaaaHqtUei rid wer limit of the animal kingdom: ^r^^f^^p^; 
qdelil^iif r;the spoa^ cannot be made to manifestly ^S^M 
fanti^tiilily^cit tnust^ upon his principles, be exql^^ ^ffP^r!^ 
iHibteliBngdQni^ and ntKust. be reg^ded.as.a yqg^tobil/^, vWiA^ 
9tHk;:;tpr{^)erti«ftof.grow3tb ftpd gefteralijg^p. , T^,^Jjl^y^fjj^^9J[^ 
];*|(^tUbiibtyuinithe[ifn^a of tliq.ppwgp,. wpi^d.^ytipiily^lJl^te^jj^ 
,%«nfe aiminfl]imtiine,^twi!WQi^ .likj^wi?ei,cop^,^^f)gj^ 
«faicbiiui3,kB«i|><iett.fuppopqd!J^ 
onium, and thuftpwiij; W$itft(j3r^i»^<,l4ft9ftjki,ith?f.^ 
;ehifiQQntEal;tUfi4>9iS€8jQii;ilpc^^R^ ^l^d.^^^^^ ggjlgifnd 
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iiNMil onfic68» lot we might suppose, 4h«t, wUle one pait lai tlm 
animal dilated by its own elsstidty to inhale water through the 
small superficial pores, other parts might be contracting Xa ccm- 
vey the streams along the internal canals, and propel then 
through the fecal <»ifices. It would likewise enable us to ae»* 
count for the shrinking motion of this animal, when rou^^- 
toucbed by the hand, or beaten by the winds and tempfsfts^' 
whidi was ascribed to it by some of the Greek naturalists. Or 
if the sponge could be satisfactorily shown to possess no sueK 
Cpntittotile power, or to possess it only in so low a de^ee ai to 
afford no explanation of its living phenomena, our researches 
would th^i be necessarily directed"to a new object ; we would 
thefn have to inquire into some mysterious causes of the ourr^ats^ 
totally independent of any general motions of the mass of the 
animal, and would thus have advanced one step nearer to the 
truth by Umiting the object of our inquiry. 

(To be contimied,) 



Art. XVII.— O/i Water as a Moving Power for Machinery. 
By C. Carmichael, Esq., Engineer, Dundee. 

JL OBSERVE in die Philosophical Journal for last month, a pa- 
per on the advantages of a Reservoir at the head springs oT'tH^ 
Water of Leith, for the better husbanding the annud' supply rf 
water which that river affords. ' * 

I have been much impressed with the advantages which w<)MA 
lU^rue to the manufacturing districts of this countiy, ' cb^ 
means be adopted to turn a large portion of the raih th^t^il^ 
dn our uncultivated hills to the purpose of driving the m^iihttSt*^ 
of our manufactori^, improving the means of itiknd A&iri^S^:^, 
ittid preventing, or at least checking, the destructioirbf^difihcirt. 
tSvat^d valleys, by uncontrolled floods. ' '""' "^^^"^ 

It is no uncdmmon thing in this country to see thd'^ftc^^fi^t^ 
the huiSbandmAn, with the bridges and mill-weats bf c^ flV^ 
all'fe^^pt away by the nioantain^torrent, in one flelBciUtiii^'IfiS?^ 
^tn properly' reguJated fe^rvdiri, df suffidteftt e^ei^t, ^ifljiM 
hot oifly, in a great measure, prevent the destructidri^^itfti<4i 
valuable pn^rty, Init would store up the fertilizing showers of 
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beftvai, to be 1^ down in meaftnred and udeful ^uanthiiesy Jot 
all the purposes to which they are applicable. 

The iivegular su j^y of water is not only very destroctiTe c£ 
pvoperly^ but very embarrasskig to the greater part of miiki* 
With many of them the scanty supply of the summer's drou^t 
determines the extent of the concern ; or, should the owners be 
templed by the more abundant supplies of winter and spiiiig^ 
make their erections to surpass the summer supply^ the k)sd w31 
ohsB exceed the prc^t. 

This at least will be the case with manu&ctQrie» th^ em^doy 
many hands, as work-people in general have to be fi^y paid^ 
akbov^h the works are partially stepped for a part of every day 
durti^ a scarcity of water. The dax^spinners in Fifeand An*, 
gus have felt this so severely, that many of them have had r^ 
course to the steam-engine to supply the defideni^ of water <h]^ 
the dry months. While all the mill^wners km^w a^d feel the 
evil, and many of them are convinced that reservoirs of suffi- 
cient extent would remedy it, yet the difficulty of procuring the 
co-operation of all interested in the improvement of ftmill-^slTeam^ 
and the great expence which will generally attend it, have, in 
many cases, prevented even the attempt to do what would ^ot 
only be a profit to individuals, but a public good. It is true, 
tliat« inscxQ^ situations, the expence of forming artificial i*i;sef^ 
YOirt pwght.^ci^ Uie advantage to be gained by them^ , but if 
ia i^sp true, that .^pth^r 4tuatipns are almost formed % Da^u^ 
for the purpose, and stand a reproach to the mill-owneU^ fjcom 
g^VfitiQ^ to generatipn. For an example of the last, I would 
R^^to^e Water of Levctn, in Fifesbire, which has a natji^ 
il^^r^(^r m die beautiful and extensive Loch Leven, nfith^ s^» 
ffa^^^s of j^veral square miles. This Loch, to a considj^r^]^ 
Sj^ffijltft ^,ei},sf;itl?put the assistance of art, regul^t^s tj^.^{pjd3f 
%^c(jl^kjipg. the; summer-torrents, and gradually suppjyijipjijhe 
mills for several days after the rain is pv^r, Ijifature i^ rtii? j^ 
j^i^tjQ^pnlyr^uirea tp be assisted, either ^y re^aiuiflig pprQ pa- 
1;^ irx tj^ %jl| in rainy weather, to bp Jet )?^it by sj^ip^.a3 ^,|ip 
v;9fl^^, pr by mi&m^j raiding a great^^i: supply A(^ ,|ii^ Jq^Jbi 
(|j^,^>p^hpr,^ian what n4tur^ly ru^? put, .ITie.l^ffi^Sjy^^ 
X^im^mV^^J^.^ ip^^^yjr^ers on t^e J,pe%/in g^jetj^^fi, 
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dated ISth September 18S4, as the most eli^ble under present 
dwuAfltadcfSa: aV. 'ii\ y\\^ ':.:..• n ' / i d /< 

( iTha Jitt dIt dibeUDch israbetit ' seven- imlesy ttsd^istij^jhstovdie 
mills require a suj^p^ol^flilOtf taUo fbet pif wifi^kte, an^ri^t 
the rivulets and springs which empty themselves into the Iqdn 

adid dajiv Sondajd eptespt^^ would be UpWftnli^^f ^¥18d^£h9y^bf<^ 
neaify iivb mbnthg^m nadfidng tbe looh % f^ i^))^^1ffi^ill0^ 
heigkt. I have supposed tbe Engine to go bi^t jM A^;np#l^ 
h^ expaience wmld admit of a little less, t^Mfbut^ ii^^Py^^ 
the-milk • - '>A«fiTijj orlT 

A stcaat^^e of &taftJtm horses^ power would -Hft {«^aNM<> 
of'dSOO m\m ibetib a mxMt io>a bei^t of 8 f(^t » ; %ift1tl^ttl#^ 
lorir OS i]{ynr^atbiof dOO feet iabove die level of t^s^j fo^btc*'^ 
lotrs^ thaC^ jafter <ibe ^ater is ra^ed & feet, it must ML 800t^^iMr> 
bjr thisT loeans gan more <hab 90O horses^ power. 

If we take tko-daba as ^ven m the last Numb^ of the JcHir-^ 
tial, the abdve quantity of irater fditng 900 ^t, wouM be up- 
wazcb of IBOOO fiorsea^ power, which is a temptation suffi^dit td - 
indkioe ihe most paisiknonioos miit-iiiiast^rs on the Leven to ga-^ 
intfithe liittasure ^ supplying thieuis^f^^s bysuoh ^nple fci^xlk '^ 
Btai tomake the matter a|^pear in a still more dear piMnt^ ' 
yi^ k may be staDed^ That^lie emptojnng of a fct&tt^^ hoPi§'^- 
steamheB^ne to Uflt water out of die loeb, Win ikiake'ev^ tMf^^ 
^ofnUini the xiTOr equal to thi«e boi«esf |»#^^. ' ^' U ^u 3 <T 

',v ;• • MantxaeQft6imd!m^^%b. • '-■ - i-'-^^ft 'J^f iq ii *io 

X ^e tenn Hmte-^^otBtt^ used In designating the force of s^eam<«Dgi 
mer^jT conventional, the action of one horse being considered as equivalent 
raMiiig iof ^,<^pouodii of water to tbe height of « foot in ftit ii^ij(&^Stik\ 
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Aet. XVIir. — Description qf a new Patent Steam €mdk;^wipi^ 
^iben^]iilf'MeGBr3 Timothy Bmj^&^XLiitaidrit)^ iIti,£i^I1Cn- 

Jj^|J[S;fHvyenti0ii of a. Locomotive c»* Steam Oahdage^ con^sf^! 
i]|^^7^^Kii^]|atioii^aQd^mploy]^ of pri&dples, ictm^of iiiSiJDfai^: 
tuHiii|i^))frTiQr^^il?^ application to tlria purpose^ and oth^^wdBrr 
4]^|m;i^ k^gen^al uisOb - The leading featui^s of tlie iMfsk^ 
-ti^fi^ip^^rWcoti^rdiended under the fbUomlng h^ds: fe^^: 
The awrangement <rf machinery, and certain pieces of metha^' 
n^dlt^gitd^pised to effect the neeess&Fy eTdi%M;i0iia>dP a loeoibottye 
e0tie^^ 4(%, The nowl cpnstmctio&of jaboyer crgeileraior > 
fctfrlth^ pa?^ueti<^ of steam, and the peDiiKar kindef .j[^ibr>I 
c^j^fE^dt^ssage for conductmg >:&^ steam to i^e^ngine^^^^d^ . 
&£%, . The mode of supjjyi% tht bolfer wUfe wat®r, bjr m«ans ' 
of pneumatic pressure, as exhihiled in^he ^ansjaidsectsona.: 
' Plate X. Fig. 1- ^represaats- a side <^e?mtien of the cckc^ : 
^iii the hody, kd Fig. &, is a ground-plan. Kg. 3. a seo- 
ti^on w^jdorgedseale^of t^.bofleraadmachmery. Fig. 4; 
«3^j|^dle topof thi^ boll^, with the feed-pipe, wbA iT^d^: 
tl9^^&r wat^, ■ 86 ^wiU i^envlteFwards ex|dbdi^:: the^^ltatl 
lia^s ^ 1^ J^ve i^ow the &^e^^aee and fluea^ the arvotnr .b& ^ 
ii^^4l^74i?#^iEm of the'fl^oae to the chimney. J5gs. iS^-fi^rr 
7> 8, 'dy 10« are plaii^Mand seeti(»is of set^ral p^s itf * to joobl'': 
chmery, with diflferent modifications. Fig. 11. a pkn of the 
filt^d^b6^, and part 6F the nave; and. Fig. 1^. atop view~ 
of a ]^te fixed on the ^ffoudfeef t^^te^ring^wheel, to indicate 
to the conductor the angle of obliquity of the two axles. The 
^iSll^^Wt^ii and figures refer to the same parts in all the^plaji^Sj^nj 
^^5B^^)j;e|0]^kfie W^ is fonii^of^,.stoft»t)<i»5y|iaiiiB5 

er oiher suitable metal flue, inclosed in a wrought-iron or coppii— 
case, as seen in section at Fig. 3. where A is the place for fiiel, 
imd 4iy a, a, are parts of the flue, as seen in section ; the top b&. 
ing f<»rmed, €is at Fig. 4. into a number of shallow trays or recep- 
tacleo, for contaming a small quantity of water in a state of be. 
ing coBvertedinto steam, which is admitted from the reservoir 
by- the small pipe gtffj while J, &, ft, is the outer wrought me- 
tal case for eoiitaming the steam for the use of the engines. 
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B> «s ^ ^himH6y, ma»§:. frqw ibe centfe flue. D, Df>i#re 

tte two eyJUndcpr^i wU^ch af^* fitt^ up with j^atons mui^yal)^ 

^t corks in .th?r u^it,^ if'^y,. for the alternate aetiovkr^'^^gip 

,afcftxe,ffid, Wow^thQ jpistcM;^ The< Imkr ,hei)^g^j^fi;q^i^u^lQ^ 

. »|ujiig% 4i the stouais coiavejed from it to. the es^gv^^ i^^H^tPffh 

^bch^cal. pipe,^j,w^ich.ha^ that fcpfi»,giy^ tpJt^^tftflJJjS^^ 

j^hratioupf the boiki^ wijtbout injury, to* thj^^^eap^jj^yit^^j,^^^ 

)p the cirtem, contoipjiig wat^ ft«r c^e ^^^, \mi^9iPf\^ ^- 

J^i^. awiifi made of strong cppper, ^ W^^i^^h>t»Jfii^ * 

pt^eamre of. aboitf.fiQ pofuids.to the. sc^^iair^ ^^A/l^l^^i^^ 

fotodpBie^or.iWre a^pppjap^ which are ifor|i^%jtHfofe(^^ 

4rf .the,§U|3ae9, W^ ^i?^ ^s^. to far<?e ^ into the ^if^^^ej^TW^^el, 

, tbat^its^pwisuffi |a0pay,4jriy.f| out, ^y aconvenie^ pig)^ #!fi^Pj»- 

^.t^ im^ .tii^jbQJilf IV atjfn^ jtii^fSs and i^ such, qiw^ties^^wr npy 

.|j|e want^,, J!,if j.^fl^f.th? t«jo beams^ conneclied iit, qqjc^^^^ 

with the piston-rods, and at the other with the; roelpng^ ^fij^- 

i^4ft;U^ ^^ M ft!?P«»*!.onen63Prth pf Ae l^gth of the lieams- 

/;|iQ^mJ^ pistOiHTOa^are tb^.two connecting-rods ^, ^^ tti^ir 

^iQirer ends hieing «a<tt^ch^to tji^^^ cranks |(¥pi^d at ang^pf 

utW d^f tf es &oiiQb eadb^ other on tjl^ihind axle^ giving^ by thfi #c- 

Ifeii of, ti\^ steam^a ^?p|a^ii^d riOtatpry.inotipjn tp thfs whcds^ijipj^ 

. out the 4[)0ce$sity of a fly^M^fek The fi>ur ^^^h-»wbeeli|,^^p^t- 

. i liu^]^ to, dhe^ ^1^ B^ady a# in em:^a3m^ , ooa^H^t e^q^, 1(}^ 

, them is a, r^tdbet* wheel formed upm the hafj^ |)^ of ^e ji^e^ 

inrith^tboQ^ iMgcdinjt^jthevax^, e9i?t^h3^.^^f^jP|:jj^ 

a ^^pmg m the back of it^ fpr the purpos^ofj^i^ii^ ^igj^la 

. ^ be i«apeUed when th? axl^ ^^^l^^>/?P<il^;!^®f^8^W ^^f^ 

.|wi?^jaif puterjwheel, when the g^uiipge(.|^^^p(ji;ij^ 

Irayiel |^r,.th^ {the inner erne, wmJ §tiU>)^i5fW^te^#^ 

.y^.ifn^lsepf.tbe engine, as. socai as.itpf^ngs^fo^^^ppight 

.liqe^pe,. T^tbp?^ w4 pall ai:e shewn s(5pfratft^^f|t^h^ \y ^^^ 

m':K{iF^^5kPj19, wd 10. aliew a different .lo^p^ c^flpe^<jgnjjg 

53;i^;«;^6iPj>er^ti^aa{with t^ f^rtb^f ad;v^Cit^,^(bf|^^ 

cast with a recess in the middle, in which is,a.c^^9|Ab^h^I 
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H&^' to be mbved forwaM 'at' ho/A^ma^. ^0 the jEt^niuv^^ 

Ibi^ fixed t^4) cylindrical metnl lii^, rovn^d i^di^MW tyro Me- 

*'tiah-bknds, td be tightened by a lewr convenknt for the foot 

*%f^tfi^ conductor, and wlifch will readily'Uetard or stop the coach 

'Wh^n 'd^se^ding hills. K is the' seat of the coiidwctor, mMi 

^'fe^'^titerikg'JWheel Lin front, which is fiist on the small tqf^ 

^ ^ght ^>ift 1^ and tirms Ae two bevit {Anions S; and the ^ta& 

^ ^th i^ smidl {^bn 4, which, w<»king into a rack oa the 

^^ fUi^^tHt'tt tArde on the fore carriage, give full powier to piMe 

'Hfii^^twd^axle^' at anj aagle neces^tfy -fov cau^g the carriage to 

*^^ftirW cW^the road, the centre of motfon being flie peH>h.phi** f. 

•^'^^'Thfr^forfe and hind carriage are conhected tc^ether by tiie 

'^rch 5, whidi is bolted fast at one end by the fork, as' seen 

\iit'¥ig.9.j and at the other end is secnml b^ twoceSat^V'^lla^ 

permit the fore and hind wheds to'ada^t th^taaselv^tf t6 die 

twist of the road. • 

To ascend steep parts of tfie road, and particularly ^heA the 

carriage is used on railways, or to drag another behind k, gneikt- 

er friction wBl be required cwi the road than tiie two hind^rheels 

will give, ^md there is th^^fore a contrivalttceto tmfn all^he four 

' wTieels. This is done by the pair of mitre wheels 4, one being 

dn-^fte hind axle^ and the other <m the longitudinal shaft 6, 

' m ^ich shaft'is a imiversal jbint directly underthe perch<>pin 

' ^f 'at 7. This lenabtes the sniaH shaft 7. to be turned though 

•^ttte^arriilg^ should' be on the lock. On one end of the riiafifc 

'^'^TAkptie of a pair of hevil whedb, the othttr being on tl^foire- 

'^^isSefi" i^fhich wheelii kre in the same proportion to txneisaioAer 

-^W%^ fcfre and'hiiid' wheels of the carriage are, and thi^ cafioiea 

'^^eit' drciiiiiference'to move on the ground at' the samfe speed. 

'^r^.^g.^/'is d ground plan, and Fig. 7. a section of anodter 

way of ioip^ng ail the wheels together, where the pereh^-pin 

W'Wr'eif <hfe centra of the axle/ 8. is a wheel turning \ipon 

^4t,^*Wc!R^ bcSng put in motion by the wheel 9; wilt cause it, 

'^'fl)f^lifetei*bftii€( wheel 10, to turtt the fore-arie, And ttere* 

^^1^tJ^''^eels.' • •• i - 

^^•^'^Thl^'dye ^ety-V^es and cocks to admit, ditit (^, and 

^^ife^tfttie the^ fet^km; &c. But as the engi^ving is necess^i^^ on 

"^J^sfcttilf ^siitte, ^iand * such ihfaigs are fatmiliar to tnecHatiiciaM^,' we 

^^fev^Tht^i^i it' tihnfee^ary to cumber our account with^hem, 

Aa2 
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9m Messrs BuxaiQi^iiaMi^HiUV SMm Garrktgi. 
i<pIi>08l3i.f«9ftaaiit'fi^U9f4Qhfi^ die object^ itnupfttoD^/ 

stoc^rtofi-teiotfe^Ti^y {fs^oppeing Id beat it fram ^d(>te^3MkjBn 

parpt&>v»lsd^ ^imdiiHllj apjiljni^it lo the boBer^wbamariildBtitSKi 
wanted^ tiiisjr aocoiKipIicb ttet grMt deadscdiiuxv »lliaifi][ipl«abi 
tion pf.^team tocowuHi feoade^^ loakii^jittt^sQfjkA qinafttopi 
ofiSteatalui.ist¥^ted»; >so that vfiaestK goios down Qiiii^liiiadBdB 
the grandttt^g fi^xe wiU be^ enough i^ iii^idiebai^iif^aB^ 
therstcaBi andhcttt gaaybe saved> ttfbeaeeiiiittiht^^ 
.oiit>agliiin>attbe(ficab)dttj6r had |d^» voad^ ^fcex^bmangbotb 
iI!g;iffahllsd9^ana(^.'ltdtt}beiax|^ ; ;j .r J.fmydui 

Xher^Q^el&axenirhal^jare 4:;^}^ Higbrpitesmiis^'abdkapdhkrr 
o£jw<lrkiiig.ik«rjiatoirse)pofmr^and die: dtesft lapiopaaedb^ioiMo 
let;(^' iolo/aa d^tonsn^fe ^ve^el^ thai the i^oundfiinilied^m 
b!9fiieg«l€(tpAb5^oite rstjmm^ ecoto*:* . : - l -i.^^i kxi 

N the )a^ Niiaxber of this ilauctHi), rfa^qlfl&;iwe;^9QBaiBla 
tipped th^4^ttntUan of l»t>\ito h^malkie by the [ai^b<8Ufafrjijpifi*o 
ter,^^ff.cas!ErimBt pipep. W0 hftYei,|iw^q|oj^MQ6»il«) lP»ao 
o^eif facta of the same desc^ptifw,, >l!fiigeeiwU^(^}olhftutiMdO 
voh?mo.of hiawork, entitled, ^f J^t^^laijge ^ia jBheqJagdSi:)a 
W^phaleo/ aiotices the fiwrawktionof cv^s^^i^eX^JS^^xseOmA 
o%^jgpi(ginenfc of a Roman wpper vi^s^M^idt>»«a)AigrMp(iib^ 
tQith^cftty^f Bona*' The mn^ (mdoOtgr H^r&etr^ff^ iwfielo 
isijUfr ,U9Y-^mdj vmX ^ .the copp0",,wl|p B.4#B»»tt(Jaye^^ 
ccftfper ip.gp^ bust beautiful: dodee^iied^ ^i$l^)4Meittlifliit|ilo 
ci^afS^^i I and imme(^fk!;^y .^jver ;.Uiji%iv]a3 a^^^l^iftiaeljrUiuBDUi^f^v 
Qti^^)^A^g[^m PcdoMfii ^it(^ht«h im^,h^Wi«iiAQiNdaBii!aQftHD 
la^Mte*« 'ltf^g^i^:^aVK>» obii^a^,ri9FiAf>^fb^B<t£^aiitq^ 

l(«gn^^jjl^t^ thi^>yi^^h)fflyeffli jJ i gpi i> dj ; taaongttjjBoijtaBtlc 

n^9l ai)d»i^0^9Ssdij<^ilia^sMv^j^ 

TJiiiF l«$£i;«^o9Qilepbl^ed> o^o^si6i»P^<^8lblktl^o&dito&fi^ 

\)<vu\'A, /\;>*^>iv:>5;fo*6 biV — ODoiO lob rnoT 

Digitized by VjOOQ IC 



On ^ Ihrmtim^Orm^^ - - '' 3^ 

If ese visilde. Under the gr€iea<^sC^)or'Je0rAg«i,''^tnsu9a^lavebof 
TfeU DMffked ci^stals^ of red eo^pper; - '^^be^iIUnnitn Tassel, fbund' 
luatiiBlHaii, appears to have b^en ^exppse^ iotbdn&MeinA)!^ heat ; 
therefore, the red o^ppev, in ibaticas^^ tmy^hi^e^he^faf^^ re- 
sidtof'fiisioi^ but no traces of £i«i[Sou)d4)6r detected intfae^copper 
rdtiflipflEvkrs^ noriit Ai^ of iome othevBp^meiiB ifel$ii£i}lnow 
uftHlaau £age observed eryst^^f red 4Kqfper on aniold copper 
43tati|fa^f9Utid inthe fioaine in the year 4.766^ 'Devneste men^ns 
ci^trtqetfwed copper he saw Hi the hdlows d;the fragmiisnt of ^ 
l^d^aaQxcDQsehbtse,' wbidi had'knn for socae hmidtoi years un« 
devJgnnmd*' t Sibrveam «ays, tlpei lerjrsiiail^ ttere of two kinds, one 
ruby red) being red copper ; the (Sdrnts; eMedridd gra^v^^ ^0$6 
^esr^ vsaUdute ; and Demeste adds^ iMt'soms. of the hollows 
iils6 liMtmed cryiitals of bhie I«a3adntejo^bfak4iapp^ 'Vafu* 
quelminfiMins, diat, en e'smfining'^ftagmem^a statue, which 
4iad been long buried, he found the e£te»iop of i<^re«$ oopper, and 
the interior of copper in its metallic state. It is evident^ that these 
changes in the copper, in the specimens just enumerated, had 
been produced by the acdou of the. aEtmospheve and of p^rcolatiag 
nwrter. It is equally well known, that dmijar chotti^sr have 
been produced on copper, when fused under particular circum* 
etiOices. Examples of (Ms kind'irere met ^ith in masses of 
copper iifdci^ 4ti? thie lava, ithieh, 1n *e yeaip M^4, fldwed 
over « a^osmAm^Q ipa^ of the district of Torre i^V Greco. 
CbiJKttotti^opperlddiiii Wi^te cMvei'ted into r^ dopper, andj in 
-ea^^^i0elfibe8S,^lA^'&rGiHace was crystallized, while the i!iterior 
hadr>fiP«|^^'ts#U€teffe. In some of the specimens of brass 
xmilbi^ii^iiim^f^^ p-eserved in the Museum 

ofoda??^ iRtii^rtil^ittf Edtoburgb, the zinc has sepamted^lHrfrf 
tHBQSG^[ipei^/xttOft)«^il)^(^ there are small brownidh cryst^s 

ofttinflbfe^iK^tdeikte, numerous octaliedrons^ of red copper,* ^nd 
veK9^iUeaidiA|h«i^t«.^ed ^iib^s ^f pm^ C6f^; t^n^h^ sj^- 
diaenfS^Gfeaiplftftio^tfd, fl^entiobi^ ^y ' ^l$k^ thi^ i^o^ahdn^opj 
pMi%iUf0^s3^riU^,!^lfidf^^ ^^tppeiil^' ei^ta^^in^^eir' d(iei 
fonHbbnllSfcmsettciof^k^ti^ pktly^sfiJJid^ an octahedrons, tnd ' 
alsDsaaDPflieisf9ief1^ i^lAl^gbdlt^ftndf dpkrry l^fi j h^iVe^been^fbudd '^ 
)n.dB^iin«tiofliKicto^k^i) Sil^myla^ be^ifihlij5ibldi)edr6ns, lead' ^ 

ct4pnyQB|^fte(Mpfb«»K^ 

Torre del Greco. — Vid. Schweiggefs Journal. 
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( »54 ) 

Abt. ^X* — Me^torcHogicdt Regifiterfor the years 182t,18a«; 
-ISSiS, and 1824, kepi at the Memse of Clume^ PeNkM^e. 

. By the Kevexend Wii-xiam Maceitchie ♦. 

1 

X HE following re^ster shews the Monthly an4y< 
'Terojierature and Pressure at Clunie Manse, Perthshire, Itoiflk 
four years preceding the Ist January 1825+. The Thferja^^ 
meter is kept in the shade, outside, and in a nprthenjt «xp€W|ttfe 
/Both the Thermometer and Barometer are situated 9h^t^4S( 
feet ajbove the a^a level, 45 mile» west of the German Ofc^^i :^ 
N. L<it 68? asr. 



.([ 



J/a»i 



mid Veqr^ M^an <l^emper£Uu¥e and Pressure^aiiCSu- 
— [,. .. ^.jslk-Ma^nk^JPerthsUre. .„:. 



r ' ~ '. 


1821. V 


— T^rr 


; 


1822. 1 




THERJfOM* 


^BAja. 




T^ERIEaif. 


Bab. 


HonthsiL 








UTrkTifVia 






iOA-Bf. 


10 P. ^i. 


Noon. 


! 


JalSfHUlo* 


10a>m. 


10p.m. 


Noon. 


Ja4uary, .«. 


setie 


• ' ( 
3&0 


29.B5 


January,^. 


4o!2 


39a4 


21L98 


^i^ 


3&0 


30117. 




V«bnuury, 


46l9 


..39.23 


29.61 


March, 


42.15 


38.16 


29.46 




»:::!:: 


45.13 


40.3 


2a66 


April, 


61.7 


44.0 


29.5a 


' 


49.1^ 


43.9 


29.89 


May, 


52.0 . 


44.5 


2!r.B5 




my,".:.-:^ 

June,- ^^:j. 


■58.2 


48.21 


30.40 


June, 


59.2 


55.0 


30.16 


' 


I 5.4 


55.6/ 


30.20 


July, 


62.7 


54.5 


29.85 




July, 


3.22 


55.3 


29.72 


August, ... 


62.0 


55.00 


29.82 




August, , «: 


1.12 


54.8 


29.70 


September, 


58.5' 


53.15 


29.65 




SepteipJ^^, 
Odtober»i. 
November 


412 


47.10 


29.91 


October, ... 


50.10 


4&0 


29.75 




ai3 


45.25 


29.59 


November, 


43.8; 


40.0 


29.52 




3.29 


42.15 


29.38 


December, 


39.7* 


39.7 


28.90 




Decerilbei*, 


5.16 


34.19 


29.94 


Yearly) 
Mean, j "• 


49.7; 


4&4 


2d.i2 


Yeai'ly\^' 
Mean, J- 


0.12 


45.13 


29.66 



* We' lioj|)e'^ xkeflt(»rk>fi» e^cample of our woit% littd >l^^ent friend 
the Minister' of Qlunie, wlio ha§ fo^ njumy yseai;* rqcoyded wIHTj^iat accuracy 
the met^rologjcfl. phenotiena of tua. paria^i, imd^ junrnBtUfflCftted accounts of 
tiiem to the public, will not be lost* on maniyof our clerical friends in different 
parta of die country; * . ; ; 

+ Frpm the beginning of ttie jrear 180^ to ^e ^d of the^r 1820, the 



temperatjurewas taken regtalarfy at ]0 o*clock| a. m. andlleTclock'r 
pressure iat 12 o*(|loek inoos* j 



M., and the 
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Rev. Mr Macritchie'g Jiffiteorologkal Register. 


355 


18^. 1 




1824. 1 




Thermom. 


Bar. 


i \. .■.,.\. 


^'Tttiftsxroj^ ■ 


EihM 


Mbn^fas. 












1 


10 a.m. 


10 p.m. 


Noon. 




iOA.M. iOp.M.'|Noon.| 


ims;^," 


34.15 
U.9 


34!o 
83.0 


20.77 
29.66 


January^.. 
T'ebruary, 


39^.24 
'40.6 


40.3 
38.18 


.« 


)|fiai!)dit.«'«^ 


AVS 


37.8 


29.60 




Marchy,*.*,. 


41.15 


3^13 
41.29 


i:?r 


^t'-ix:: 


46,5 


41.15 


29.82 




April, ...... 

May, •...« 


48.0 


fe4.16 


48.7 


29.77 


• 


55;9 


4&13 


'20.86 


^uw%, »>v.«. 


58.8 


48.20 


29.79 




June, ^..., 


ei.27 


52.S 


29.99 


July ',...,. 


69.20 


52.24 


29.62 




July, 


64.0 


50.10 


29.86* 


)X%uU!,'<iu 


'^»Jt\ 


61,0* 


29.68 




August; w. 


61i28 


52.94i 


29186 


IffiS 


56.15 


41.15 


29.81 




September. 


54.^6 


50.6 


29.81 


46.20 


42.23 


29.65 




Octbbei-,' :.. 


47.0 ' 


43.23 


»29.5t 


November, 


45.15 


44.8 


29.96 




November, 


39.\^ 


Wih 


.19.38 


December, 


38.0 


36.10 


29.44 




December, 


36.15 


36.16 


29.49 


Yeiiirl 

Mean, / - 


47.15 


45.10 


29.71 




'48;fe 


•'^4S.ti^ 


S&.H 



bnoi rt iivjiD^h^qf^he Snow at Clume Jfa/m^ JRertlksiMire. i 



*iO KtfUJOO'ii! 


•IT. J.. V :,, 

;i>.l ■ -I .1. ■■'■ 


\^2\. 


1822. 


182^. 


1824. 


■ f otd; 




Jn .1 u! f ni 


Inches. 


Iiu*e«k 


inches. 


Inthcs.' 


Indie»' 


■» • ! . '.» 




January,... 
JFebtuajty^ 

Apnl, 

November, 
December, 


2 

1*4 
3 




Hi 

■} ■ 
"k 


4 

n 

44 


134 
JM4 

14 






12 


94 


534 


144 


894 


30gle 
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^v&ip'Wft ^(«tfif"»»rfi;^?»ri* 



i t^ji^tii? Man3e,18Zl io ISZi inchmvec^j 



•uPi 



w^^mf^mm 



Y^ 






Haloei. 



riiiiAiii'Kn it.^>rfli- 



ModcSuns. 



Wafc^r- 
spuiitg. 



AuiosBe 



.Thxmder 

StoiiAs.i 



ifiartir- 
^(dakes. 



1384, 



6 

7^ 



A. li 



:l<Iul 









Aii^!*;3i;;^t^Jf;«^? Of^jl^arfi Plants which lime 
;7;?j9^li%|ri.»Co^ by Prpfessor Gkaham.,i ,i w iJ 

Amaryllis^<Jttftffiatt.^ 



ar 









Aristolochia labiosa. ' "^ 

Calytrix glabra.' ' 

Cerbera Mwghfe. ' " ^ 

Cymbidium reflexam. . 

Daviesia Ia*ifoMa. ' / 

Edwardsia grdncBBflora. 

Has it^fod on tiie o pen w a ll wUh* 

out injury for two winterSj avA 

came itito flower the beginning 

of May. } 

Edwardsia micjrophylla. . . „ 
Placed against the open wall in 
a sheltered situation la^ year] 
—stood the winter without in« 
jury, — was quite full of flower 
durinff the latter end^^Mardi 
and the whple of April, — and 
lii^xWitfais^tid'the last ^pedes 
will ripen fruit. .' 

Blwrtia^fa^a.; ;'■,,; ' 

Fuchsia^iexcort^cata, ■ : i > 

Fuchsia gracJis^ya^, i3,teiii<e]ll% 
This, in tf'^iing state, Seemed, to 
possess 9^^j^f4Si9jfi|9iaGto/^^ 
pedally in its broader, more 
ovate, and less toothed leaves. 
Our largest plant is qow several 
^feet hi^, and it seems scarcely 
possible to distinguish the leaves ; 



Homeilia ventrtcosa. 
Ijiedychium coccineum. 
H^dychium spicatum., 
Hdicoipda psittacOTum. 
Jasmihum paniculatUEpi^. 



pimiata. v. )> • 
Asjogam of tthteede^^tl^ikvl^ab. 



KoelrQiiteiriq-. 
Laui^s cihttj 



Ligustrum lu«»aium*r»fu/i q« 
LiHutnlotrgiff^r!ai^-;;,7,";;J 
Limnockittis Plutmerii ^"^ 
Malads lilifplia, ,' '^ ilj^onia 



us, and is untbrtunately propa. 
gated by cuttings with extreme 
difficulty. 

Maranta bicolor. 
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I>r «raham% iAH ofBctrS'nMi. 



Haranta secunda 

This ucdescribed and curious 8pe» 

fipg wag. teougbt from Ri»<4e' 

• . .Jiineiro b J Captain Graham of 

Is(. M- Fadc^t Service in \9iA. 

throjudngup m$ny crownsi Stem 
'oblique, compressed, very his- 
pid,! haim yellow, un(hvided, 
harsfi, tirising ^ingly from deep 
uiufvu duls, which ture 'somewhat 
clustered. Leaoea oblone, acHi- 
— — m»ate, unecjufdlj divided by 
the middle nb, mostly radical ; 
. sheaths vqrgij lomj, unbracing 
^^^^ ^V other' and the stem, very * 
, J ^ Ai^di'^x^niaUy, but gradually' 
less so upwards, strongly ciliated 
to very neaf the top ; "jiNetiole^ 



<ed by exceedingly delicate trans* 
jverse lines. Spikes conjugate, 
; from the axilla or a ter- 



minallea^ supported on a hispid 
footstalk, at th^ base of whHi 
.there are two sheathing, unequal 
acuihinAtebractea^ dense, flat on 
one side, round ontheftherybeiv 
leered iaath.^{»C(S9M^lairge, fl^^ 
Hispid, imbricat^ poijateabrac- 
teas; ^his zigzag, toothed. 
Fforin^^Jiimding hi succession 
during 5igj^|w^pi,oducea 
from the flat side of the spike ; 
8pikeletar:anMr^!!i^V' '^<^* '^iit 



) 
1 

-'J 

.v)! M'l .,1.1 



. ment^j^^purple^ 
At the em^s, tw6 Wi 



9m 

P^ffeper 
sl^nder 




cjrliiidiiiad da% 



the Wger ^egm^nt holding ^4 ^ 
Btyle Sxec^ 9ie ^ nai^owef^topJ \ 
porting th6 antijieE x>n its Side. \ 
Aniher single, pear-i(haped,. at-' 
■ " tached "beluw by ils^spex, dtiftr*". 
at the side. Stigma S-comered, 
excavated above, fii^^stotrt, - 
compressed, as weU as the .stig- 
ma. ^^olourlessL ea8Uy>'^tach^d 
' fr^tA tte fi&mettt, tdi6n, with ■ 
: gJf^.^i%WiWli8e,.i^V,W^nt : 
, forward, so as to carry this stig- 
> :ma't4f(»iiill^i4ibB^oftli^#y^r; ' 
germen inferior, covered with . 
silky hairs. 

Melaleuca sgpffw^?^ , \ [ ,. r : / 

Has stoo^ er^ ^ /op«9iw:aft for 

two winters without injura. 

Flowering be^- Id' *he end' tf 

■May. .,^r,},' rr.r , yy.^r 

Musa coccmea . ; . > 

Mussaenda frQn^$a. 
Nolana pai:^;i3a* \. « * : ; 
Ornithidiiim oocaiaQi|]D« wM 
Omithogalinxi arabicQUk 



ineum. -^ 
Phyllanthus reticuWus, ': [ 
Pimelea drupacea, ; 

— ^ — — paudflora. . ' V 
Frotea cynaroid£& • li 
Rhagodia nutans. '^J- 

Bo6a Brunoifil ^ * ''^ 

S^ttaria latifolia, WiHdrnrar. 

plena. ,f tiv* > 

This h^dsoma ^j^,^|]|^rfg 

ed from North America^ r rw 

Schinusdepicknk'^'l'f"^ 

traae'scantia fus^^^^ '^^^ 

Wul&nia esurinthi^, '^ '^q 

/'■"■■i . ■ • . ^'? h*f fTI y^lIC'!»9T]( 

Jr.is/OH 7/oa i'A 5n£l(i ir.o^irJ luO 



Digitized by 



Google 



■ •-.■"■•"• ■(-•■858-) 

Aat. XXH»-^-*f^o^ioijgTcaZ Observatiom made at LeUh., By. ] 
. MeMV&:Cobii«r»8Aii aod Foaojpu i. . -^ 

T— '. • •• ■ . ,- . ..-.:-.:i-.,Lt 

HE journal, from ^hidi the following monthly i*guM"atte^'=^ 
extracted^ is kept about ^0 feet above the level of the fe^^'" 
and a few huAdred yards distant from it The l?heniio;raI^|g]r,jj 
is registered at 9 a. m. and 9 p. m. ; the BarcHneter at /9^.4r<¥toH 
Noon, 4 p. M« and 9 P.nr*; the Rain-Gauge and WkoUVaaiie ai^^i 
noon. The ttygrottietrical observations are made byihe^'^ea^^i 
two Thennqmet^a^t!^®^^ which has its bulb covered wifh^^," 
aDd.nMriate«(ed/wiftiiW«*W5 Adr indications are regist^^ -^j^.^ 

1. Tempef»tuw : i / o o . Fahr.Ther. 

MeaiTvOftiimmQiM^ i»^«^ ....*^ W.625 

Maximum byj^^gipter T^fiii(tometer,...o.«o 76«000 

Min^|n^».b7dit|»i ^^^.^^ m. 40.500 

KangQ,<t»j»if»«*^*«?*'* «»*^Tf •..^j.f**.. • •••••• 35.500 

Mean of the ei^^refnes, .^mm ff<*« 59.250 

2* PreswiTfeJ ^ Indies. 

Mean tif the Month, ^ «.... 29.826 

1 ' V. ' .lldiiaiiitttfaat'ribgegyed, •.u....^ii..Uo*«.<.4fc»4.^»<.?.o^.,ii. <»»».»<M)yv;3flkPJ^^ 

8. Humidity. ' '• Fahr. Ther. 

Mean difi^ren^ during the month betw^n the two'THe^ ^^^ ^ 

^ ' ' meters, ...l. J:„L>: 5.946^'^ 

Maximum ditto, .'...:..!■ 11.3#i)f»'- 

Minimum dittd, !..... , ...v..r 2.500 

4. Rain, ....^ 1.240 Indu 

5. Winds,. .« ,.... N. 3, N&% £.8, SE. 1, S. 3, SW. 5, 

OtHi. <U* , .,..-. .».!; ■>rrr '..jif 'f') f*/.'>1/I 

!0ia.wBaj*fiK.4uwg„tto..«ap».* )ffts.y»iW?teft *!Mf s^ »Wjfi?WFaUy oh. 

scur^^^ei;!^ .^v4^ \ . tei??perfiture.and pressure moderate \ ¥;it^ jjeuiahle. 

4j^^J.ast;.nighVai9 p^qlpcl^, the me^cHTif4>4V?4w^ inchesy 

and Jthis mtming we found it at 29,21 : it descended to 29,15 hefoi^ m>on, 
wh^^j^^avy showers of man hegan td fall, awomjjp^;^^ wijljijtiund^ M^iich 
continjaeJ tiU the evemng. ' , ,» 

'»S:t-0& . • . . •. ,f)»/iOtif iTiuminiW 

'♦i^-'- '^ ... .'n'/icR 
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Mcfssrs Coldstream and fic)gg|p^s OiservoHoM. S^ 

70.— 43eV£ral laige and dense mmM passed to^j ftt>m SW- Abcliafging ai 
intervals heavy showers of rain. At 5 p. n. a veiy^ne primanf rMbow was seen, 
wiOiin the interior drcumfbrence ^ which wete^^^j^e^rH qte ^ ii wli tefwi to y'of 
great brilliancy. They were of uney*aU>gfeatou thft HBMnd^wasiagiawglrfean 
the &8t ; and both taken togeth^ scarcely equalled in breadth the jiTMiafy. ^Xn^ 
ea^jjalj,tfte.qjeetrrfl tints were di^tiBg^^J4e. Jf9>y,^^h^a8;thf|[io\^ 
mov^ on^ a third set of colours was percdived^in detached, portions ; but a 
third bow was never completed. Byring this interesting c6splay, anbther phe- 
nob^rion presented itsd^ namely, the c (w t t»g»jgfey6^ 0/ W'i|fatoi^ yay^, VMdi #a« 
se^ nAo^ c^itinctlyv owing to the dei|) oolouvoftbe nlmk^ bf which tlieKdn^ 
UmifmJStT^eA' . l%e beams. fillad.Uie whole 8p(^:e4ndud^ by the J)ow,^tl 
pigjedfjij^jppd its .drcumference to a conaderable distw<:e» The €^Bfect of the 
whole was exceedingly rich. 

' ICiftJ-For seversil days past, we have haid Variable witids, Idgh teiftpera* 
ti^'and steady pressure. To^y, the wiLd ^^eit^ fii^^Vfi^t^ C^iatUr fitoltt^ 
£. to W. repeatedly. The minimum temperature was 54° ; maxlmunt/liRV. 
Barometer 30,195. ^ 

The following observations were made 6n ^lar Badiation : 

Hour. Ther. in shade* ^^iun. 
S>»A.J€. 69^0 llO^O Clear; vfefy^fflfej' r i 

8 SO ;.. 114.0 B^r'ii^fedrW*^^- 

9 71.5 ' ''■ " v^^"^ '^'mt^.i'' ' '■^- <''i^ 

9 30 .;. U«.# Ditto r-WiiW-E. '^ 

10 73.t> llftO A few curatriL '' 'i^ 

11 74.^ 11«.* c Ditto* - ' ^^^/^ 

; ISSinoon, 74.0 120.5 Ditto; windr^B^r ,// j^ 

-; .;2p..i«. 05.0.., .U6.0 . Wi^iJEr^i^. iK 

ayi^UlMttoh lain- fett^MiS day ^. wind E..slmm ^^ 
at ait «l^tio»€f mei«ihan.2000'£M)t.' ThaiiU^ira^ tteimtaditiabal 
obs^nradon9-we*ha4oppoi*l«Bitie8'^]Ba]do$^oB&>lar H 

i,!'r.-... r Ther. in shade. In mm. > .j ;> 

nthy flU^y.,,,.t,j?, ,59^.0 r . al9^P Itopg cumuli.,;. 

18^,.^. 9 a.m. 58^0 104.0 Much smyk^^in the sky. 

28^j; J ( 9 A.M. 56.0 106.0 Cirri. . , ' j « 

..♦,^'c 4 P.M. „ '"[ 61.0 106.0 '(^^^[[^['^'^',^j^lr 

: ul :-. I. j^j^Y. ' "- ■• M'--^! ^ 

1. Temperature. , ,, ^ y X "v/^i/I ,t> /^**'' Ther. 

Mean of the mcmth, 60^960 

Maximum by Register ThernTom^ter, • 81.000 

"'■"■'' '5S£'them6nii^::;.;;:..;i:l:.:;A':/::?./;.?i4;;.rr.:::'^^^^^^^ 

Maximum observed, i ..i!l... ...... .!.'..! m^idtf" 

Minimtun observed, a 29.720 

Range,..; , ^.. 0.560 
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aide Mefl8fft CMmMiA^isiA^Sog^ ' 

Mean difiereafie duxli^ the month between the two Thei^'^<' ^<o':Kf orcA 

yj^fimiim ditto, • 4««;;«..«w '44r9(MI JOiOq 

MioMfDiPO ditto, •..•••••^y» %••••»•»*«••• «Mt9f«.pM«»4*<^i 0*000 

4. »imr« ..«*^.4 V..A; ^..:. V...;0.07 offciMieL'*^ 

fi. Winds,....^..;:^. 1, [^k.1, E.1JI,;SE.2, S-^^'isW.!, ^g J 
W. 4, NW. 1, f^* 6 days. , ,, j ,, g 

AeiiNiHlJiik* '1 • or 

tMi i&9ikh hurtieen {mi^cularly r^ibflrkable for t!h^'prevalenclF8f'\S! 
vmi$l]ijr h^l^iQjpeii^^u^^ luid a long iKmtlim^i^.itf :4jQr vealh^itTJEB^ 
vex;7 miabla» both In dlijiectiQii and ateextgth ; pres^iu^ l^igh^ t ... . (t uxnizfiin o^T 
- O/^—The looniiiig of this day was dear, and the aim e^ne;tf i7)1pi^t^T^ 
Aboi)t;ABQn> a thin aheet of c^tro-^traiuA fonaed in iW^Berdttft w^|^jflMrpejt)(i 
aensibjj. di^?4w3}i th^jpflfect.pf;, % ^laf h^wfit »eitber cpudd iti b^t^fj^nfiSgrnil 
odved ; but its existence was rendered evident by the appearance ei(a.«^o^Hf§4H;} 
hahy which remained till about 3 o^dock. The halo consisted of two bands of 
Goburs, one of which was quite drcu]ar, and the other elliptical The finit 
had a diameter of about 45% which was also the perpendicular ^Kameter of the 
ontal diameter ^ia about 56**. At the two points .i^rth 
(There the bands coindded, they wei^e very vivid, and at 
te the appearance pf parhelia* The intensity pf t^e co- 
€ti towards the east and west, and in these qiiaj^;ters it 
i began to%ide. It had entirely disappeared at 4 p* m. 
L45'. :Bar. 30,08, Ming.' Wind Jp. mederate* ^^ 
eratures have prevaile<i during the last week, with sou- 
Ihedy widdiaf and very little rain. The mean minimum tempenBRh^6lf'the 
week wiil)57!^13f the^meaa maidmiim5'74^/3aOs Onin^^a^ )^^i^ and 
17th, thito.tSMimometeor.roBe to 70*"^ ii» the •shade. HBh^£rtii^''^iMtilk^ 

Chi tbei;^ the therniometep inthe-sun at H A. «t'sibbd 
day the(&I14wiBg obfiewatieos weate made : Bar.^ dO,1r5'; * i>ewi.point^fii&^ sta- 
tjon9rjf^t^54%r .t^j«.i.r:uH .8 

-XMr. Ifl shftde. In sim. l^renik ^-^"'^"^ -^^' '''''^^ 
^Mm s .• iSft^O ilO^.O .54^0 , .CtaP&flte^cy. 

10 000? ^0 133.0 64^ :r /4Miktlltt(^^^t%KB*orth. 

10 30 , „_,C9.0 133.0 64.0 Clear, fine, ^j^ ♦, 

11 '^'^^"'^'-^69.0 136.0 eab Ditto. 
l»*j».WV[ ,IC7«0 x:i^''l9l^^ ' i^^^i '^^ EastwindfteSlf. -^ 
3 70.0 125.0 55.0 CI]^,**^ 

a 70.0 12&ftV: ;^ 65.0 

iaftg^>ghtediOitftt#intSTt.l^^ Ma^:i^(^ltf^ 

of perfect saturation. At the moment of observation, the st^^Wk ^uSIiRB^^^ 
in ttvMmthabntitcfNMiftytot Mo'^iM^^fftt^mM^mi^'^^^^^ 

W^ ^^ moil alas 
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900m Mi99r and the niinmium temperature next tnowtoyiJifffllHfil^o 
have been 53V '. ^ •■ . '•- ^' ^ rl. nom oiiJ ^^nlujL uDxioiifliu JiR;>M . 

2l<(|?»aie%a tecapecgture 6y* .Maanmum .6a^»ft>. . .Ttf JBiimiily WIPl Beww 
point ^«i iBar«30,2& ..- .oijib niwrnu^BH 

• ^^^-^ The^.tn^hiiafe. Ihmin; Difference. ^^^^^^"''^^ 

7*.**i!*fiy^ : .^8'-^ l03''-0\ .4^%0 . .Clears jne^iaile^- 

* 8 60.0 115.0 65a) . IMtto. ,„ , 
8 30 «^ ''^eatt' ' 123.0 • ^ tlS) 5«ia^;^ ' 
83.5 125.0 - 8L6 ^ Mta^"^ 

10 Oao UM--,?^ 67.0 Bitta 

ljfji^i^^.rnv.,r6W' : 120.^ . ?#Wr.,Sl0r;ligM,Wi^ 

The maximum occuiated en Uic 
gtesl^^^at tHe day at 81^ 
Delkr^)^'^. WtHd^lir.end 
Ba^istiAl^ 1^0^ the 2l:st, was ol 
thi8iatttMetol50*. 

1. Temperature. ^ 

Mean of the month, ..* .....*...'.. 

MailsJinUm by R^^te^ Th^imiotneter, . 

' iMBhrniumbytHtto,... .„:...;..... ....^ 

Range, ;.........».;........:...:... J .... 

M^n of the cjetremes, ..,.,;....'.,......... 

^Vtemace^' ..Inbheft ,• .* 

» ^^iefux ef the mp^thji - «M*«*<«*»«*««f ••f*4«*A«»***«*».*4«M>**»M*..^*«« 2St8Qd ^* .' .■ . >-^ 

Maxlmuq[^9W]Tedi]....r,^.»...M.*..;M.f..M. ,.^^^^km,i .80.86^/ /' -: * 

I M|nipai:|m ol:^9e^e4y ;«•«•>; ««»**)f»*«^««*«»»«»«<i'**»M»M«*«»*««*M»«« /Q9L0BQ r(i 

3. Humidity* * Fj4it.'llierr " ' 

Mean difference du^PfiT ^ niontJbi between jth^ iwo iQisr- 

,>>tBQM(enbn...i..i...i.».^ •,;...l..-. 6^.6110^'^^ 

; ^%]|^il|iQI,di909 3dy .4«i.^ u...^.... ...ija ii.ootf^^ ;^ 

ilr: :J«B«imttrt! ditto, 17th,.... -.*. ii.vit 2.900 ^' 

. _., . . . ^.;;j OP, tJl 

4. £ain» .^..v......^ •...•.....•^.^•^ 2.237 indies. . ^ 

5* '^|B5i^sf,^^^,4.,.N. 1, NE. 5^ :^(|^rSW.2, «K:14, NW;«,*ir I 

was yobg^B^ ^WJTe .;- • 'j -.ii /"j *- 'o ^^ m— i-»n uili JA =n'uJr.'iJTifi3 4JC>lr4q'k. 

coun^,^ tl^e ^if^€^^$Ka vUachiifRftiKic^fiidedili tlrii>rffvGiun£()>jii»1l6i8te8to^ <>^ 
gak from the NW» 
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I'Jih^.mkiteTa, wery irei^U(||r#«i9g ivlvdi the ttmpeanl^axe xemaiiied; stea- 
dily at 69% and the baranet^ ab^ifit 29,76, a display of the aurora boro^Ks ifad 
seen at ISfip^ia.' It vas^iieitt^.tiridfnar.lon^ c<»itlsuied^ and pretented oihly 
theuM|lriLap(eaninceeD£)ttuitmeta)r. :> iu tu .1 

Iftft. » *^Kifi»num.tei]H)eattiupe' of the pftece&g i4glj^.63\ ffhif d^ w» a 
veyypliOTMWtftone. (Timttit prevailed.! i . ,^ 

31«<*— TbecoindctenQe 0^ the4ew;.point, as obaerved in the;'afH9f7io«n, jmd 
the miiyimiini tempenttiye 9^ the succeeding ni^^t, was yeryiremsirl^le.du- 
ring* the ten last daypp^.^h^ mpnth : it w^ eqjoi^liy ^ ip £^ ^^f.l^yv. jfjod 
W. windsy the difiercuceiiteldom ^unoiinting to moie. than, one i^ff^f* v. I . t 

■— *-- — ^--^ ^ — ■ ■ ' — '^^— 1 flci u s — ar 

A»x» XXIII. — CeksHal Phenomena from Octohez \i\i%9,5:.4o 
Jlmaaay 1. 1SS6, calculated Jbr the Meridian qf'Ei&intkbr^y 

Mem Timci 'BV BIr Gl'koi^GE Innes, Aberdee^i ' '^ 

- <. ' •' ''.f . . ■ ■ r. 

"[phie^ thm^ are iipi^^teA. aco^fdii^ to the Civil reckoning, the d^ begp- 
i^ipg at midi^hffN-«The ^nj^nction of the J&^n with ^ gftars.are 
^ .^giYen,ifiil^4«p«fi«wfi^. 1 ,. 
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OccultoHon qfySfisifmn^ ^^^ Moon. 

On the 30th of October, there wiU be an occultotion of the |;3anet ^i^'^ 

bj thu 9i&)k « the foltowiag tire th» £]tements,^d p^od^al xeiUlCiak^ cal^ 

dilation fdi Edinburgh, osifi^ the decinjal Tables ^ €4i|ni by p9«ttnf)lt th4/ 

Solar TaUGb :ef rXM^imM, ^d |he LrUtiail Tablesf^^f^AAnlrMvft. 1^^ i S I C^ 

V Jaa'.E.f^C ::^ .. ; f. 5 X if^JlI.i.iD. 1 

<^«>ce"J^4f 1$e D ^,f> (|t Ecaiibuteh, Af^<te^>fih3a. 

I ApparegL j^, .^ 



Ui Ijiox^tude, I 

' • ■ • J 

Pi^^ Ascen«iox4 
A Ecliptic, V } . 
increasing-, v . 
Equatorial horizontal parallax, ^' 
horary motion in Longitude, 
, we ., . ; :. \ in- Latitude^ ^ c , « 



ci ^ !:" 



30 52,04 
\D 2 47,08 



I tiie sooth part of the Moon's disc. 
VOL. XIII. -M. 26. 0C70JBSB 1825. 
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Art. XXHl—SCIENTIFIC INTELLIGENCE., .it 

- . .' VT// 
ASTB^NOMY. 

1. Camets.'^Tht following are the particulars of t^ Cot^f^ 

mi pneaent Tisible in Europe. , , .. . -^ (jo 

The First Comet i ;. . I j^jJa /i^ 

Dedmation 2V m /ia07 , 28 43 43 P^^^ *'^^ "'^^^ 

^fieiw<a2.i32^ .... , ' .^^ 

, Bight Ascension 4»» 14^ 49", 7 ,^,,.^,,«, , . - u^ 

^ Siation 2r26 o! $ Kf"* ^^ 1' ^^'^^^^^^ -/ > 

Thia comet has no visible tail, is very faint, and has the ^av 
pearance of a nebula. The place cwi the 81st is tolerably ^^r 
act ; that given cm the S2<J is only approximate ; it will howeiv^ 
be aidply soffif^ieot to enable observers to find it. It ^ yiidble 
in.anightgla^. 

The Seeond Oomet^ or the Comet <rf short pmod. / 

August 2UlSSt5. ,.•:. 
Right AfcensiDn 7»^ 58' 20.31" \ ^.^^,.^,. -. 

Declination 28^40 24.45 j, h^'^S9^t^i<^^tim^ '- 

August 22. 1825. * ' • " 

Right ASCCndon 8* 1' 29.1^" \.,hoo/4.a'^ ^ \z ' '^ 

T> ,. ^ o^ -. e-»Q t« f at 1»» 39' 4: Sidereal time. 

Dedination 28* 9 56.78 N • ^ . . - . v 

This comet also has no appearance of tml ; its obspryed ^lace 
differs so little from that g^ven iii Eicke's Ephenjens, tnat, Ay 
placing the instrument according to the data there S^ffx "ie 
comet will be easily found. It is not visible in the nighi-glass, 
yet it is much more distinct than the preceding comet./, Tne 

- ■ "^i I'l'jlilr'AUVi 

observations here published were made with a seven ^eet equa- 
torial instrument, by James South, P. R. S. — Passt/^ near 
Paris, Aug. 28. 1825. . ' '' , 

■ •. ■ .-- ••; UirVl -. 

METEOEOLOGY. 

. '. . ' Ti >i;H 

^. On the Thermometrical State of the Terrestrial Globe. — 
M. Arago, in an article in the " Anqales de, Physique,'*' dispusses 
the question of the temperature of the globe at its surface^ and ar- 
rives at this conclusion, that, in Europe in general, and in particu- 
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lar in France, the winters, some centuries back, have been as cold 
as at present. He grounds his opinion upon the fact of the freez- 
ing of the rirers and seas at a great number of periods even of 
very remote date. The author then gives a table of the ex* 
treme temperatures observed at Paris, from which there results 
that, in the second half of the last century, the greatest odd ( — 
SS.^'Scent.) took place on the 25th January 1795, and the 
greatest heat (38.''4) on the 8th July 1793. He then ^ves the 
temperatures observed during theexpedituHisof Captains Parry 
and Franklin^ and the dates of the natural congelation of mer. 
cury, together with tables of the n^a^timum temperatures ob- 
served on land, the maximum temperatures of the atmosphere 
observed on the open sea at a distance from the continents, and 
of the maximum temperature of the sea at its surface. From 
these observations together, M. Arago draws the following con- 
clusions : 1^^, In no part cfihe eanrih on lemdy and in no season^ 
will a thermometer raised from 2 to S metres above the groiAid, 
and protected from all reverberation, attain the 46^A cen^grade 
degree ; 9My^ In the open sea, the temperature of the air, what- 
ever be the place and seaaon, never aUains tlie Slst centigrade de* 
gree; 3(%, The greatest degree of cold which has ever been ob- 
served upon our globe, with a thermometer suspended in the 
air, is 50 centigrade degrees below zero ; 4tthly^ The tempera^ 
ture of the water of the sea^ in no latitude and in no season, 
rises above + 30 centigrade degrees.'-^Ann. de Phys, et de 
Chim. t. 27. 

3. On the influence of the earth upon Meteors ; by Professor 
MeinecJce. — Professor Meinecke, in a memoir, read to the Na- 
tural History Society of Halle, endeavours to prove, in various 
w^s, the existence of an inferior terrestrial atmosphere. He 
considers it as founded upon solid conclusions, that the atmos- 
pnfere, which may penetrate to the depth of twenty geographi- 
cal miles into the interior of the earth, is already compressed at 
a less depth, to such a degree, that, without being liquid, it forms 
a fluid equivalent to water. From this there results a mass of 
inferior terrestrial, atmosphere, in comparison of which the up- 
per atmosphere appears very small, although equivalent, as is 
well known, to a column of water about SO fept in height It 
is to this mass of lower air, contained in the pores of minerals, in 

Bb2 ^ , 
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cA^iii^ mt'taf^etmf^A^iHS^^f&mii^ part cf tiid dlenOntSof 
iiiii^iaiii, ^aiTt^f^ibi M^tn^ekeaniibuteft the greatbrimnDrdKif 
d! iAmi^4 'vidiile'tteir mi%iH(^^t fapdy of etu* disseimitot^imi^ 
cteMh§>forlii of vaptnif^ dfiid't^bicbire bore hitfael^o^tiaiifeQildie 
a«ti}6^ti^, tbflMtalt^fii '^f ihd mo6t butJa4SBiaili|UUt3ito)9tt0a 
Ihei^ f)f'(Klukibil. ^A^' he mtnkites : the .bareiniatiibabrfplndbs 
mena to the inferior atmosphere, he in like mannesideincBftlie 
influence of the moon upon the weather. 

4. LigJit of Haloes, — M. Arago,from observations made on the 
11 (h April 18!^; \#ith did instrument whtoh he^iiii^ Jitv«ttledJ9br 
tf][^ examinkibTi of pokiised light, has dieeova-ddr-Uiidt iAh 
n^ht orhst)oe!s (hiti^iikHts^cilicIes^hich Bontietimel; appAk^iUfOiWi 
fh^ siin, mA whbse ap})lffeiit diameters are ^'^i'' kwi 40°)^ ik>U>c 
a'refledtedy btr!^«t ref^^M^ed light ; a result which gives miiUrpMcr 
bdbiiity to the ^xpJafiimidn of ^he phenomenon proposed' by tMfaf 
rlOtte/^ Thisf l^itoso^fceif su^peSBdd that the solar ray is lefrad^ 
^Iftits passage throlughth^ drops of WM^ froz^ and'ims^ 
pc«ii^ iii thte^ atmo^pb«tk M.'Aw^5bb <of optnkto, iJiat A« 
ob^^^ation c^ haloee might I^d to the disoovei^ of tbe^rU^ 
Is^df th^ decrease dftet^p^nmireinffm)^ 
tfi[e^!*th's surface, a law whidi- hitherto fais-ili^ no olheriot^ 
di^i^ thaiii a^mgle derosta^aaeedsibnofGay IivtsdEHti-^AiJi^ 

rllose 

5cimeu 
ite, of 1 
men a] 
it is, o] 
eteoric 
e Ande 
albite. 

di4BoiUioti..ftf humidity fropi.d^i^paur.i; ; ;, ., ., ^ ;, ,,, f^^^^ja orb 

^'^7:^ JGm?n»oHi?^ m h^WhStrutttdf H^l » 

tSblfe, Af hi6h ^heVtr -^^ hoi^y ' VariMibk' t^ the bftit)tee#,^^bHa 
(fiiS fevtr<)f tbe ^ tb^the^hd^ht^f IfO^ ^^^'^^<2 ^di j£rfj 
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p«AiDcatsliemiide» onth^ evapo^adtQiDt/f )Hitii;(dfi'^inf^rl|> ,l;r!3P)M4w 
4mibg: the lemsporatiaD of pieirfecUy fp/nam ^n^^r^ tHh^le^t^tff i^ 
eYbltedu) >£i That wb«s vatet>.otot«iii« .o^irtipi^ 4k9J^iQ:{9^i|F) 
fiM»4^( dieetktpitiyi ia^sdved^ iwhtch. i» Yitreou^ (fori tjne fi^p^\^fhi 
«dKB[(fhdralkjdi is^aiedy'andTesinotis i^en/the dlcii)i, ifir>y^la^^ 

srftrro.U'M w= ^'. .-. , .HYBBOGBAPHY, . /' / ! ^'';* '\ 

io9l) jffMamlatici^ in £rd22a9uf.r-^Tbe public papers have riiQ^yni 
thbt ih^Tlabtifutiidatioa has extended aii4 naultipJij^. i];$ rayag^ 
4mm& ndesi The provinces of 0?er^Y«sd; 9Xki J&i$^ ^^.tl^psei 
Ifjbi di havfe suiered iBost^ If tbel acoQUXtf e^ ^r^rWh ^i^^^rateii;^^ 
moii&lhanfiFe thousand acres .of^la7)d,w^Vih^eib|^§i|i> f^y^r^, 
whdm^'in. these provincesiy in'^n^^ue^ACi^; iof 4h^ .)3i)ea|qpg 
dmrh of the dikes. The to\hi of . EmM^^ m •. ppi^i^ar^. p^^-j 
sents a perfect pkAnve of df^tati(9i.! Tti$. water ^IjafiiiqviBfyj 
irikere iiBen to a greater h^ght tbMi it has done »iic0the frigjbtf^ 
fill' inundation of 1T76*. TVithbiii^entfen»g into detailp^ Wje^^u^ 
coot^Bt lOurselTeB with ieQi9niunk0tifig ilio otu; re^d^s^ ^hf[ tfi^l^G^TJ 
ia^ drcutnstantid ireklkm^ trUob id aa.mtich the ipoce tOi^e^ 
it^v^llutt itibefiri aiir bfliciid«bdira«l^< : ^^ On Toe^^y, the IsC, 
February, the air being sultry for the season, presaged ai):^p^ 

5 were sfen sw^p- 
;: the wind imme- 
^ednesday, the 2d,' 
Dward evening, i1^ 
ing, at the time ojt 
) the apprehensio^ 
I hew^ter rose lo a 

the wind remainea 
at north-west, keeping back the ebb, which, in fact, was butih- 
cto^t§^J ^IViftn^ tWs^ ^ this foJte^thig tidej it '^mss^pidiindikd, 
wikM b^^M^m ' I^ fdct, ih the iMi^iii^of 'Ftidif,^'tlKf fith/ 
the storm always condnuing^ t6<d tildd mi^ l^iDutoh^diei^faigiiU 
fS 1^ ^|)reci^g,9fle^i^hrt»<e|t|mep^,l(^ 

that the storm coptjinH^*1J%,4ift^,^^^ 

ters. These symptoms were not observed, without inspiring the 
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gxeatest tisaifi ; for il: was v^ loiown tbat the foDo^ving ^de 
would necessarily be higher still. The time oi flowidg arrvreci ; 
until it got to the height of ordinary tides, nothing beyond usual 
was observed in its effects ; but, aft^ this, the water rose, in a 
Ansn time) to.a height wlucb exceeded tbat ^f the tideft^ l^PS* 
hj 6J ind^s^ During the ebb, the wind sdbtat^ gradfu4)jl< i^t 
is, however, proper to observe, that, on Saturday, jtb^,6l^ ^€ 
morning tide rose to the height of ordinary tides* In die imoi^ 
dme, the wind rose anew, always from the north-west ijUail^; 
and die result was^ that the evening tide of th^ samiev ^^ifpo^ 
to the same height as on Tuesday evening. Towaixl i^^gbt^^^e 
wind still Uew strongly ; and, as the retrograde movemefltt of tbe 
Waters had been but little sensible, a new tide was expected, iiot 
ipEei^ior to the preceding. However, at half past ten o'clock at 
jDighti the wind slackened, then it passed to the north, andctven 
a little to the east, which caused the water, even at flood, to di- 
aagdniib opusiderably^ and it ultimately regained its ordxnaty 
coiurse* Since then the tides have been, regular. It is perhaps 
without example, at least in the annals of meteorology, that du- 
ring eioc successive tides there should occur Jive storms, one of 
which attained a hdght as extraordinary as that mentioned above, 
a height of which there has been no other example in Zealand^^*-— 
Algem, Kmst en Letter^Bode^ IQih Feb. 1885. 

10. Amsterdam CancH. — It nifty be said, with justice, that 
Great Britain has outstripped aQ.the other countries of EuiVjp^ 
in what regards the undertaking and execution of public works, 
in which utility and grandeur of conception go together. We 
had beeh accust(Mned to consider as unique in its kind, both *trffti 
respect to its extent, and its other dimaisions, our Caledonian 
Cftnal, which can carry a large frigate from the North Sea to the 
west coast of Scotland ; but the new Amsterdam Canal, ^hi<3i 
establishes a direct communication between the ocean and thfs'ti^-. 
portaht place of commerce, surpasses in depth and bi^arffii 
cirery thing of the same nature existing^ in Great Britaih. " It 
appears that a frigate of 44 guns has already passed albri^'ilts 
■whole extent, and it is evtm C2^)able of receivings vessek of 80 
guns. The projected Portsmouth Canal, which is intended to 
receive vessels of the line, would rival that of Amsterdam as to 
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'A^pS^Md width, aEtkt gt^rpasB it m h^h^ iftthe-^^^i^dti ioC^ 
bundved to.fifity.nulea. < ..tjr. . •/ 



'^141 6etgn6H(cal(XMervaii(m8bt/^ 

^iir h^leM oF ftny shell limestone, true red marl (tod liegefid^, 

'-*# '^j^Md^rsaiidi^ne, or magnesian limestone (zeohslein), in Ihe 

^^iAnAe^i^t of the Apennines. Sandstone, <rf the <^ forma- 

tldij^ i^ftaid to occur near Pestum, and the white Ap^nnine Hme- 

'^^n^^ittending from Rome to Calabria, appears, in general, to 

litidtig tb ^ third floetz, or Jtu^Hmest^ne. S. The sulphiir «f 

the Apemitnes is not in grejwacke,f» mentioned in the Syn6p&- 

'Ofd Table puUi^ed in the preceding number of tins Jmm^; bttt 

the great deposit of snl{^ur, compact and iSboroas gypi^im^, mi 

eirenof salt, are situated in tertiary day, as may be seea mar to 

Volterra in Tuscany ; and the same will be the ease in' Sicily ♦. 

3. I>r Bou^ observes, that there is a gradual tran^tioil fWnB' tai- 

cose mica-slate to some granular fc^iated limestones or morfbles, 

and from these to compact black marble, dude, and the <»inmon 

alternations of the calcareous greywacke, and sandy limestones 

of the Apennines, in Tuscany and Eastern Liguiia Stich 

4ransitbn0 are well seen between Genoa and Nice. This gi^y- 

wacke he believes to be the same as that which he met widi mi 

the luxrtb sid^<xf the Alps, in Austria, and in the Carpa&ians, 

and which he has inserted in his synoptical table as red marl, or 

one of its equivalents. This view is further supported, by the 

,^fi^t of the occurrence of serpentine in the greywacke of Liguria 

AUd, Tuscany. . Dr Boue adds, " It will therefore be advisable, 

..in tl^ mean time, that we consider all the deposits referred to 

, fjhe new red sandstone, and placed in his synoptical tdble^ un- 

^^^r the head North Alps, Carpathians, Ap^nines, and Capel- 

jl^gebir^, as bekniging rather to a newer greywacke, than to 

^^w red sandstone ; and if this arrangement be correct (for it is 

^ still beset with diJBSculties), the whole mass c^ limestone and d<v 

Jpmite, of thje Northern Alps, put under the head Zechstein, or 

isr^. — — : 

r * In Dr Daabeay'a excellent Memoir on SicOy, {mbUshed in tfafs and the jpre^ 
ceclmg N^mber of ^ Journal, it is shewn, that the sulphur of Sicily U of tertiaiy 
^irniattdn.--^EDiT. ' ' 
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l^^fiiaeOi IiiDdpitaDc^wai\bed»me.a^iii€^ 
series. .Xa. tins viAikkiWvlli^v.^^ limestaM,.iaJd tonfitiflK) 
liinMomi^ a Jifficu^looEin^ kijrcgird to. die laltimdigqAiiM 
dafkBtt^idF ilh^jJU^ L>rTfae^y;li0frever^ v^ nosliStill^ceiBHlviq 

b^ck. diaOsge ipnrphyryt Kke that near Girvaiifi|i.<::iA)ri!(^GraLfi 
l^aey nccwt, in inimense. bed-like veins^ in fakHdt'limefroae^aipdq 
tilloose micaHdatei; and >tbe whole is nearly vertita%i Jkpoawhfl 
The micaHshite cmta^os also .masses of gypsuoi ; waA^oa^bQ^^Aid 
tenuitions oeonif, at the lines o£ juacticm bf the seqnaAas^iwp^ 
thci iniea«alate • and BmeBtone. In eastern Ligmsia the scrpeoi^t 
tine fatms distinct^ mUft or idaken, juoaongst the caloave^^^gnrjqo 
^piGBffke; twfaish; veins widen as tb^ ap{n*oacb the surface', aod^Vi 
leilglhidiiab ittsBsis observed' xMrerlying the greywaeke, on<eac^o 
side of ihryekl./' J!kltrS<»rghetto«nd BratQ the mariy^latesy in > 
thsi/ricini^'ofi the seqpentine^ aisedi^nged intq ydowish jas[M* 
deMs ordcks^' rescikiblbig these «Bet mdi near the trap-rooks dT 
Sopt}|»d«. t Similar bp^aranoes oecur at Girvan in Ayri^ire^ 
afaoiil'Itf|ly[^ at Impruneta^ Mente Cerixdi, near Vokerray nort^i 
of vFloreiice* The diallKge potphyr^, and variolite, are alWay^J 
on theusAer^deof the serpontiqe diibes! ia- Liguriat -d^^Ym^i 
rbfite hfeia the strilc(^iire of pesrkstone^; mi^ in siMne 'rmn% sen^'^" 
peatiiie and dkdlage loek ooeinr td^hen When .i^aUi^'^mlpd 
Ikfdestoiieiiodiiles^ are near seipemtiaev thereilts ikunli^tfiines^fefiQ^i 
ed A kind of puphotide breeok with nodtUest jo£ ^ gilantdar ^Sm^q 
stese^' &. We may add to the alluvial iph^iea^naPoftfie^fi^y^o 
noj^odTaUev^ the sabten:anean^okaiitcihotiq|ueo«s Hs^iScif 
of)bomicaad,€l'M<mte Cerboli, and also the i^scds^^^ 0l^>&iq 
t^i¥ioaitiqe> ai^ immoise dikes or vdpiS'ofjiaugite- 1^^)01(4^ 
f^Kgmp^ioBtiAig s?iifs of hilkxrks; and imthenlthi^^^atf^^tiMxI 
jj^^xitesinrekifai df /the V^ Zuccanti. Tha ch»ik Mfitf'W^tb^^ 
potplqlrjriip ocaiveDted intoakindxif tran^ion litn^RStotbi^MM^s 
ea^poqdiyiy ' wess also obsex^ed^ ' ptotroding^iidtti Uie^^faali^(I^ 
a^iDfiuftoSchio, M* Passim ^fcmnd the {x^|3byTyass6eitt§§dh 
nith sihiall masses of granite^ like that o(^ 'Predafttsa. ■- V^ 1*11^16^ 
Xyobl/tha fieefidd ^bsiil &fae8'«|)pc^ to^<)eoiir in IntittniiMidliiyiai 
tiaEjr:>xttarii ..s . -♦.a '. -v. ^t .i .xj-jh to j^iilj oj lopsmi doum zi 
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tvffaSiphtkiSQfihec; / ; iE$ maf even .be iai4 tfa^i^iffijqBgsfinbofitdiicJ 
pbfK^dmnpsnati^^ the^lbbe aAd-D£ilBEfciihaiigeaiw(iBk<it ipajfET 
hrfwgfM}Wfcrg^toB at the surface, foinM&^adeiofitl|ebiniE»^ 
bafaei:o£^ge(d4giea) koowledge. Under idiis{i(iint'o£sie«y we aiii? 
hi^ppy^ihBingjftt lofst able to.mippoity byddaitae^tnwdffiiDdlaceij 
tboeifei^ which are only the jex{lresaMmj^< dbtsnredjJac^rrtUi 
op9oiicip%iw)it<^ ve have .longii^ oot AH'thffTsldgaetiDfiitMdaii 
pn^tiim .whieh Ihe temperature*^: the ixufmceaiS'/tbmibart^imafr 
eil^Mmcii]cedr-^acbaiiget to vhidb wel:baT6sG(ttBbiitaA tiisriiiicidl^iEtil 
caligoa 'vrbifii life has uadiei^QDeatii)m>&i2ftf:e,.bjD'|)]9iila^i9^'3 
theretum to the princtpd^gealQgfie^fopioipBs oii Baf^TJaJweds 
YitaUe* The heat of ibeeaetb^iacoefdiD^UtkfriaainidiaGB^ 
nii^n^ is derived fi!om i^bitie jaouigeoiir <l^{ThelearHi isliaadtecK 
by ^e solar rays, the ;uB€t]uil .•dt8tHbMt»n3j'«^ <#hk|vjP^hdiicBitB 
tbo diversity of cUmatea^ . Stf^ilt^ panitiQip^^ it thftjcoi&i9>do 
tett^peimtureoftbe ^anetaa^y qMoesyb^ngiexpostirto'diKiianEUliffo 
ati(»i qf : the ^ioQun^ilaye .atura^lti)^ sunaonrnd <nk Mi adiiaolibLt 
SQlarr/syatool^ , nSd^ The i eavtb has^^^niaer^ed ih tbeBiifiBiioi5«rfq 
]tsrM8ls^e(|)9«taQS ^hnoifigiiMiI li69|t whftcii it CDiirts&abdnwlam^tfaal 
plMffts iwlsrecfizgidadf oIM^riFoiitieDiiheii ^xaXninesiSepsMiBhpkach^ 
of'^t^eft^fljltoQ.cfsman^d^nfl' th^ phentomena ^vrinicb'^ plioduoMJa 
Wfti^U g«iAyii[dii^li$im:tl^'€omitdfiinitioit8 vhicl^itfe ihisliiqfMT 
ptltaid wkfeii^gavft to^logy . Tiie oprnkm <^^ iDttt^nifl:^ 
sayd^«DV^iieieJef)th8 perpetual caiise €£ several gnat/pbcDoiifeiA^^ 
htoi]^QQft)lir^^edii»i aU the.ages, of phiiosephyA r\StkBolEof^'i(iti 
t^^ifl^^^ s|ibetoid> the regular .difipi^tida dfi ^ointetiu^ 
steitA^eii^teiD^dnniamfcatby tbQjeict^eriaieiAsjofvtbe pajdiodcpMq' 
t^^fij^fei^MirxMMireaiM^Hi^^ eiid ^awusn|Ftl^iDq(iiBiia 

deie§^}9ils^jp^^^(iorf>ial9e Abatra wsijr&tMe fMb^aa fawaeflyt 
p^^4StQi} 9il^p9j:UM9fttheg}«be».iia:ipaa^i^'i^ iMfBrndm^itim 

is much inferior to that of freezing water. Now, the ihrthqnait 
tioal expresmn of the law of refiigeration diews, that the origi- 
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ST4 jiipteitf^ JfUdl^gmce^'-'JSiSfikfgtf. 

ml hqat ctatttined >i^ m epbceieal mass of equal dhueiiatdiis ^Hndi 
die eordl, dimblisfaes tmiak move rapidly at the surface ^tliaii' ill 
the pahs situlafied ad] m great depthi These fmwemt^eisum^ 
th^ heat dusiag an 'hnaiense tnne ; and there is no doubtit^. 
gaidmg the truth of lk& oDkiaeqneBces, because we -havie!«atevi-- 
hted these times Hot metalfic substances, whieh are bMnfiOM* 
dhictors of heat than the matters of which the globe ^ eohsib^. 
But, it is evident that theory cdone cannot inform us i^at B^klke 
laws to which die phenomena are Buhjected. Tbliv i^mildils ^ 
examine, if, in the strata of ike globe to which weican pmsmxi, 
there is found any indication of thk central heat^ It woidbte- 
quire to be proved, fot eicampk, whether, beneath the ^s^iHSmH, 
at distances at which the dkamk and annual variations Ixme^m- 
tirely cea^, the tem^erdtores of the points of a vertkaMifle 
prolonged into the soKd earthy augment with the ^pth. It^, 
all the observations which have been collected and discussed by 
the most learned naturalists of our days, shew that this increase 
does exist ; it has been estimated at about a degree for 30 or 40 
metres. The experiments with which the Academy have late- 
ly been fumi^ed, and which relate to the heat of springs, ooo- 
firm the results previously obtained. It is easy'to concludey ai;^d 
^ it results, besides, from an accurate analysis, M. Fourier sajs, 
that the increase of the temperature in the direction of the d^th 
cannot be produced by the prolonged action of the rays of the 
sun. The heat which emanates from this star is accuftiiilat^. in 
the interior of thegbbe; but the progress has rimokeh^my 
ceased ; and if the accumulation stifl continued, 'i^e shou|rf pB- 
serve the increase in a direction precisely 'the conti^ary of /^jiat 
which we have indicated. The cause which pHoduces ft feigfeeV 
temperatth-e in the deeper beds is, therefore, an internil soured 
of constant or variable heat, placed beneath points of tlie globe 
to which we have penetrated. This cause raises the tempera- 
ture of the earth's surface above the value which the action of 
the mnt alene would giiire it. Bat this exc^s^i!^ t^^kli^ikiure 
tif the surface has become alttost inseuidble; imd we are^iltfSiD^ 
of it, because tbene exists a matbefriatioal telation beti^^MlS^ 
valu^ of the increase by taeasni^, and the qiiaiDftity by whfdhf'tfife 
imkftreAmt of the uir&ce ^tifi eicee^ds that ifMeb ^^oiil^^l^^ 
pbUe, if the internal 'cause in qiiestkHidtd nbie^st. tih 1N§ 
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fiame Ihing for us tomeasore tbemdwaae hy'mdta^ depths cr 
tp loeasure the exceae of tempttraliire of the sttifiuie. When "tve 
examme attentively^ and according to the pcilKi|des of dynamic 
theeniesi all the c^servations relaliireto theiigure of the earth, 
W^ oumot doubt that this planet had iec^ved a very debated 
lempnalure at its origin ; and, on the other haod^ thermometrl- 
ddx^bservations shew that the actual dii^tributiDn of heat in the 
eiffih^B envelope is precisely that which would have taken place 
tif -the i^obe had b^n fomied in a medium of a very high tern- 
pmmturet and had afterwards been constantly cooled* This ac- 
.Q^idanoe of the two kinds of observations is worthy of being re- 
maprk^d. The question of the terrestrial temperature has always 
4ippeared to us» adds M* Fourier, one of the greatest objects in 
i;o$m<^gical studies ; and we have had it chiefly in view ia es- 
taUtshing the mathematical theory of heat^-^^iiZ&i^ CTnicvtw/. 

18. On Motasse Sandstone. — Studer of Berne has published a 
lat^ VY^ume in 8vo. with two plates, on the particular sandstone 
rock named in Switzerland Molasse. In it he agrees with Bou^ 
and Necker in separating the true tertiary molasse from a far 
older calcareous sandstone deposit, which extends from Savoy 
to Austria, all along the base of the Alps. This older molasse 
softiewhat resembles the greywackeof the Apennines, but differs 
from it in containing more organic remains. 

14. Boracic Acid in Lava ?— According to Moricand, in the 
^olian Isles, boracic acid assists in rendering the lavas nK»re 
easily fusible* Do the lavas and obsidian of Lipari really cour 
tain boracic acid ? The greenstcme of Salisbury Craigs in this 
nei^ibourhood, contains HumboMite, a mineral rich in boracic 
acid. Does the mass of the greenstone rock contain 4py of this 
cvir^ous substa^ice ? 



ANTHROPOLOGY. 

t- .■ 

., . 15. Spontaneous Combustion ofSpirii Drinkers. — ^Dr Tftdll 
iaa^ agmn detected oil in the serum of the human blood. The 
^ient was a man addicted to over-indulgence in strong fiquots, 
^twas the case with all the. other individuals in whose blood 
the dfXKqs found oi]« This faci;, he remarks, snggests icnrtoob 
spocujations on the connection between intemperance and tiiose 
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STB iSijMgfc^^ 

thw crude soda, frpbk th^ C^pe, contained'B4.6(C(8flf retMtt€MPirfi 
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d^^Jb«(l4& the SeooBd YcMDas^bt^Uxd^^ 
the genus. A still more 'OoteplBts»deKiriptixm^'o^d.plAt«^ hpti^ 
ever, of this interesting tree, will be ^ven in the new edi- 
tion of that magnificent wof k, A0# nearly ready for publica- 
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3PR Sekni^ Infelttffence. — Boiam/l 

timber treed in the world ; two of them are pre-eminently distin- 
guished for their amazing size, and the excellent qualities of their 
&nber. The^r*^ of these is the Cowrie of the natives, whicU 
grows to the height of 140 to 180, and frequently even to ^DW 
feet, with a ttunk clear of branches for 80 or 100 feet, perfectly 
strmght, and with a diameter of 5 to 9 feet. The quality bf the 
timber is equal to the best Riga fir, and is admirably adapted for 
dhip-masts. This tree is a congener of the Amboyna Pitch-tree^ 
the Pinus Dammara of the first volume of Mr Lambert*^' wort'; 
but which, in the second volume of the same, has been justly con- 
structed mto a new genus, under the name cX Dammara; the Ami 
boyna species being there denominated Dammara orientaUs, and 
the Cowrie, or New Zealand species, Dammara austrdlis^ of 
which a magnificent plate has been given by Mr Lambert,^ Hie 
tree )deldg, both by incisioii and spontaneously, a pure and limpid 
resio, which soon hardens 6n exposure to the mr. This resin 
has been found on trial to equal the best copal varnish. The 
Cowrie delights in dry elevated situations, and forms the most 
Striking object of a Kew Zealand forest, where it is seen tower- 
ing above the surrounding trees. The only plant of this inte- 
resting tree in Europe, is in the fine collection of the Horticul- 
tural Society of London, at Chiswick, where it is kept in the 
greenhouse, and is very luxuriant. The second is the KaTccXr- 
terre^ the Dacrydium taoclfolinm of Solander ; but which, how- 
ever, must form a separate genus. This tree equals the former 
in size, but the quality of its timber is inferior. It delight!^ 'in 
low marshy ground, and in fohage resembles the yew. ' ' 

SO. Peculiar kind of Hay used in Thibet — In Thibet, 
where grasses fit for hay are scarce, the natives prefer, as i)fy 
Moorcroft informs us, an unbelliferous plant, called by them 
*' iPrangos,"" and which may be kept 30 or 40 years without sejll 
ably losing any of its nutritive properties. This jdant, of whicH 
Mt Moorcroft has sent specimens to the India House, proves lo 
be a new species of the genus Caclirys^ and nearly akin to^me 
Caclirys Sicula, It should be named Cachrys ihibeticdl ' In 
habit it is not unlike the common Sulphur-wort, the Peuceda- 
mim officinale of Linnaeus. Mr Moorcroft had forwarded alarge 
qtiatrtit}'^ of the seeds of this plant to the India House ; biit im- 
tbrttinatdy they had all lost their vegetative property before 
reaching this country. 
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21. On the Leaves Uised by the Chinese in/limng Tea^Ch&sUu 
— Much conjecture and doubt has existed respqpting . t^ie plant 
^hich produces these leaves. ^oXm hav^ supposed tbem to be». 
Ipng to a scitamineous plant; \«?hil^, x>th^ and with more yea^ 

1 them as the leaflets of some species of palm 
)nds. That th^y cannot belong to a scita- 
evident from the wai^t of a midrib, from 
the nerve, from their spinulously, serrated 
ly, from the harsher feel of both surfaces; 
f their sides clearly shews, that they axe not 
portion^ of a compound leaf. Mr Lambert obtained this sum- 
mer a quantity of these leaves, for the purpose of comparing them 
with several broad-leaved Gramme(ty and we &und them to ap- 
proach so exceedingly near those of some species of Pharus^ as 
scarcely to leave a doubt of the .genus to which they ought to 
be referred. This new species may, thenefore, should our con- 
jecture prove correct, when the flowers, are otjtaiaed, be naaaed, 
Phama officinalis, — Z>. D. 

22. On variom Plants used q^ Tea in diffeivntCoimtries.'^ 
The plants used as tea arf as widely separated, from eaeh^othei! 
a^ tjie oountries tjimiselves are, remote. In Mexico and Guati- 
mala the leaves of the Psoralea gUmdulosa are generally iised 
as tea ; and in New Grenada the Alstonia thecefbrmis of Muti9» 
the Stfmplocos Jlstmia of Humboldt and Bonpland, affords a 
tea i)Lpt inferior tq that of China. Farther to the north on the 
fij^mejqpntipent,a very i^holesome tea is made from the leave^of the 
Gaultheria prpcmnbens and Ledum latifolium. This last is, v«lr 
garjy <^e4 Labradpr tea, and its use was, I believe, first made 
known by the late Sir Joseph Banks* The most famous of ^11 
Am/^rican teas, however, is the tea of Paraguay, of which jl^ge 
quantities are annually imported into Peru^ Chili, and th^ Sfqtes 
o^ Buenos Ayresy and the use of it is so uniyerisaj in, ,39}^|Ji 
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880 S^ient^ Inteaigencc^Soiany. 

^jr^^jlj^^tipo, re^iffi^ Mse of I 
({ip^ the ne^k by Queans of a small chi 
^cyitl^ a little leijDoii, juicey and is u 
8i*gar» European travellers with wh< 

fer <hi$ to any of ;tf)e teas imported froi - 

iea b the more remarkable, from its b 
cies pf holly, 1^ genus hitherto consid 
described fiQd figured under the nai 
an A{:^ndix to the 9A volume of IM 
genus ^inuSf and is noticed by M. A 
*S^Memoires du Mu«eum,^ under th( 
by Drs Spix and Martins, in their Brs 

of Il^x Gongoriha. It has an Extensive geographical range, be- 
ing foiiiid ih uiie exteiisive woody regions of -Paragoay/ Va88^ 
by the Parana^ the YpAtii; and J^tri, in the prbvini^^ft>fl» 
Miliar Geraes, and other di^tridts of Brazil ; and it *a^^JWi^^*«* 
have been found ih iSiiiaha! tij/ M: Martin, as there are'niibifi|o& 
specimens in his l^etbarium, part of which is in fhe'fibslMsiM 
of Mr Lambert, ' We must'beKeve these specinafens to htti^b^ 
collated in the mountainous district, otherwise it ' would W^tei 
possible to reconcile the idea of ^he H^afne pliaft be&ig^ foiWS id 
so difierertt a latitude. The trde ife about Ae sijse of the^^rig^ 
tree, to which it bears considerable ^resemh3ahed1i^!if^l»ilb}€^(l 
leaves. The flowers are white, disposed in ^ttiall cttaek^^-V^ 
axils of the leaves. They are tetrdtidituii; 'ahd' kje sti^^iiiftfed^ 
by scarlet berries, like those of t*e cOrtmof^BoHj^. ^^^'iWNttWdll 
whether fresh or dried^ are destitute of ftiSell^^ ^]ttft,^^«grfIlSirfte 
ed upon them, they ^hftfetifapfi ^aMi 
as been so fortunate ^^ dM^^Udf^ tt^6^ 
resting tree, which is no^ gto#^^^Mft 
use, Wilts.— In NeWTK8bria'tt«<lai*» 
ike very good tea.-^Th^ 4iffiaM»ttlpi«f 
; islands denonfiinated #r^4Cik4te IMi^ 
atka, pi^epatie a tea from-ttl ^M(S^^{ft»l 
latnedby Profe^r Pjdl^i^Mbtfdi^ . 
ett's'posse^t6i!i; tfVayiS^Z^^fii^m^M^ 
odce of ill t}i^ Bt}fAB^^eAi§'^INBt^ 

parated from each other m poStk df ^Stdftyi^^ Bift >«Weimi the 
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W}j^SS^ of te^s^ iii may b^ interestirg to observe, that the com- 
mQJSi bWck Chinese H'eas cpnsist clnefly'of ilie^olS^lea^^fe^Sf tii^ 
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fttndothens these passages for' the small streams. Evary part" oi 
the gelatinous matter is covered irhh minute gramikur bodies, 
which are distinctly seen in every species of sponge by the weaki 
est magnifier of the nncrosoope. These gramdar bodies are »^ 
{iresented in the plates of Donati, of a spherical form, adhetia|^ 
to the quadriracEal fibres of what he has named the Alcj^nism 
primum Dioscoridis. They are quite invisiUe to the nedced efH % 
they escape along with the gelatinous mat^ier, and com^oscitbt 
greater part of it; they are connected with each oidierlbyrifaie 
gelatinous matter, and probably througb'the sameimsditimriHMne 
some connection with the spicula along which they areiplacedf 
No. part in the ot^oi^tion of the sponge is more eon9ton|cind 
idwipus .ih^n tl)ese granular transparent bodies, linii|g..|jb^ if^ 
imxm of! every* caoal from the pores to the fecal orifices* Th^ijr 
foriil is not: quite, spherical, but somewhat lengthened or. ovci4fi4 
andvfJiejr leere always attachfid by 4>ne extremity to thegeIatiiio|i§ 
watti^,; while theiar <^>posite end is seen to pngect free imq. thp 
<(a]^ity, of , thecanals. Ttepi^h the greatest magnifi(Hr.c^ the m^ 
iCVOscppe^ nqi i^illere»ce ci^i be det^^ct^d in their forms in diiiei-eBt 
jspedes of sponge ; tbey ail a{^air to be enlarged and rouiwjbd 
Uti their free projecting e|tremil.y'; and, wh^i watched witl^ta^r 
Mntk^n, we dist^ly perceive tbat:tl|ey,pp99e8s sofne f(m^Tt,q( 
qacmtiiDeous mptjon, both when in coope^tipUfi^ith. 4^ nvAs^s^ 
^,maai», and when lying isolated at tlj^ Jwttom of 4i^ .y^fiif^Pf 
,The .^a of the sponge are qpita visibly Pf^ f^^in^^djejj^j^ 
•reseen diasennnated thiXKiigh the whok^ texf^^ 5^ tb^t^^^pap^ 
jwt ^ winter season. They are bo<^ f^ 1^ J^UpVhfi^telffw^ll^Bitt 
.what translucent, pear-shaped, tap^riifg.,m9|:|B;^ k^^Bf^ 
jaanow e«id in difierent sfodes ; their wb^hip^^r ^^^aqfti^p^P 
vered with ddicate projecting ciliae ;. and wh^n vdew^ f)s/ffP^^ 
the^miQiroscope, in connection with the parent, ifet^ J^f^ ^ 
mpid idbnfttioa of these ciHse produces a d«0tii^t ^^ti^nt^^g)^ 
wattr ^imoME^ately around tliem, flowing ali^§.%^ ,jt|^ 
Mnnded fre^ icnd, towards their tapering fi)^ ^^^^''WiSpJ^^ 
asnsting the small granular bodies in producing 4he c urr e nt s o f 
the sponge, during the period of their attachment to tlte'bWy» 
They separate from the panals, and are propelled thjcm^^tMi 
fecal orifice^ early in spring. 3Sone.of these qya are s^li}^,^ 
sponge in summer, though we oa3i^*deteoino< difference i»flheiye« 
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lomty of the currents at that peniod. Fop «onie taofie after, they 
ane^propelled from the interior of the apoage^ they.awim aboftt 
by means of the citisB on their sur£aoe^ and exhibit all thode^K- 
tftordiiiary phencHnena of spontaneous motion whbh Cav<diKi^ 
oeariylttlf a century ago^ discoi^erad in the ova of the Gcar^m^ 
and^MadcefX)re. They at length fix themsehies^ like the ova 
aU^^ tOy on a spot fe^cuiaUe for their growth ; they bseeo^ 
titety their original form, and become a flat transparent circsuhlt 
fikiyfiirough which homy fibres shoot; they soon spread, and 
asnfaieaiform somewhat similar to that of the parent*^ The^x^ 
[herinients on tJiese ora, wiU be detailed in afnture number % 
* "24. Sm^Horie killed in Orkney. ^'"^ About the begirfoiug of 
the month of June last, a walilis or sea4)orse^ of a very laii^ 
size, was encountered by a boat m the ^pBiin^of* thePenlllwid 
Frith, and having followed the b6at nearly'^ to' the 'haifcdut 
of^Stromness, it went out to the westward thpmigh ■ HoymotidiiL 
It afterwmxls made itd appearance, at diSerent pbdes^ aldJagthe 
west «de (^ the islands, to the gre^ alarm of the fi^betlDfen,; WAk 
of whom, however, had the <^ourage to fire Several shots atit^whM 
itaf^oached the sh(»re, but whieb^ thou^ they evidtotly^lodgtcl 
in its skin, it seemed to regard very litde. Having atlastoom^ 
down through the Westray Frith, it wasdisoo^^^ered lyfag oti'the 
rockiS of the island of Eday , by one of the ^^hetdst of «be ^pio* 
{iriet<^ Mr Lamjg of Papdale. The shepherd having loaded Y&a 
musket ^th ball, had the good fortune to Mn^und it severely in 
the b6dy ^ 'and having afterguards f(^kywed it to sea.widi mm»^ 
hfts companions in a boat, they succeeded, after some more dbot% 
ih making it a pril^e, iaiid to^vfeg it ashore. While Engaged witfj 
Tt iri' th^ boat, oiie of the hands had the terterity to'seiije hotd^itf 
ife^'hind leg^ or paw, when he was immediately pulled Ou^of 
lAie boat, and dragged to the bottom, and upon his mttig to the 
84i*fflW, was with difficulty saved* I am sorry that,* bfefori»i<i«t 
liifiAg'knew of it, the ^epherds had skinned the walrus,, taken. 
mPkw heid, and otherwise put it ont of his power td have tk^ 

!<■ . .UtO . 'Wj . ■■<■. : . ■■ -^M .. MM '■ ■ ■ .| .. n .1 1 1 M . . ; ■ r*^ ■ u \f *i' t 

^^,Xx\ Olive's Zoo}.. Adria,t^. we are told th£|^ OTal ^raip3 are distributed throu^ 
th^ soft matter of sponge, and that Vio considers them as the ova of that ahimal. 
It 18 interesting to find similar observations m^de hy Di* (>nint, >;irli6'was iHiac- 
f^Linto'With thtf work' of OKvi; ^rfd'SWio ha&iiaWtd Ms tovestlgatioife'lA Itgatii 
t<» (he^kiimtal hi^oirj of the sfnni^,^ fahflttcr than tfae«e bataratiste-^-EoiT. 

cc2 . 
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yt^f but I send y^u here^it^-»the 
gcx)dness to lodge iri' tl^. ]pj^fl 
)f Edinburgh ♦. It i^ ^flQ fif^ if^ 
dflble inhabitants of X}^^u9!^^^ft 
on our coa$ta. Tlj.e./s^^fmaljjrgf 
, and hia hid^ was in rp^fjjr ^^g^ 
>u will have soine guf§S.9^}hif^jBfl8ff 
bat the hide, whi^h ^^^f^^^ 
efore I saw it, ni^a§ifri?4' ^^ffffft^bH! 
i, and was rather rpor^ fh^.?( %f& 
Scarih, Esq. ^Alrhf^f^^-^.^^ ,^'^^f^^ 

baSiSiMA EBcr^^^Cmrvua gigant&us of Bluinenbach;»-«^'Wi0lba9d 
just received from the author, Mr Hart, member of tbeiHoyi^ 
Clp|telffs^Swrfl^W<Jf Ireland, a copyof a printed mempinp^n- 
5^j|fB^..^jijA.rB|f?s?rip^^^ the Skeleton of the Fossil Deer <]€ 

^^^ Q0;VMyfM^q£erQ8 ; cUawn up at the instance of the 
(iiniffl^^WTof ^N/^^ iPhilosopby of the Royal Dublin Society. 
Ql^blu^^lS^^ . The! specimen described by Mr Hart is nearly 
^fp!^]^p^m&j frpm th^ ^n^ed lithographic drawing, must be 
in|)^aEi>fgi9&;fEnat;r, It is^appan^tly more perfect than the splen- 
^/^ fif^ygp^'vi^ the Roy^l Mu^uI^ of the University of Edin^ 
^l^fgi^.^^ i)I^ in general, bav^ considered it as different 

fr^^y^f:^ th^ Yvnvi^ or fos^l species; ai^d jPraf(?$sc«r> 

]||ui{;i^tH!^,' n^ years ago, mentiop(Qd 4t particularly, ,^i^eiiT 
^^^tf^ emwgigafUaa,-^ iMune, by^tln^^by, whi^J?^, in^jj^pq 
opinion, renders unnecessary tho^e latelyp^opp^ed.) \Tk^ W^ 
ij^H^^j^iuls^gplvjen by Mr Hart, in his interesting HiijBjpa^ir,^ are 
<mmui^.;^j,^4 '^^^ opinion advanced by him, that th^feH^alejgi^, 
gi^f^^ ^^ had horns, as is the case with thp rein-d(^er, OC;^ 
ODumedjtjpiUS ^bile e^aniining the specimen in the College J^i^^i 
fteum. The occurrence of these fossil remains in ^b^ll-ijp^j[^^ 




by Mr Hart, of his^Tiayiiiff 



seen a rfti ot this animal, which appeared to have been pierced 
by an arrow. £:oes to shew that it was a living inhabitant, pT 
^^Skesaa^iime with man. ! ' " '= ' '^'^ 

and acthfitj, has reached the College in safety.— -Edit. 
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-26: Pos^il Bones.— He i 

"l(iam which lies over gyps \ 

it, arse fbtitid fossil bones o , 

Hjfs^a^ 4ioi*se5 ^^d of a sma 

^fflJ'" 'Memkiiis of the h 1 

m^^ mi'Mke, bones of 

■flSli ^of ^ tii^se i-eroaihs, we i i 

Mn^6(irifeWbf aniinals no 
IBd^^ llEh^ i^rved as a burrc 
to,i^s^Ws,&c.^ andh 
along with those of the ele 

bendistfftgui^d from the older f(»«i vbdl^By Ali^ j^ofolico&nd 
^reaiir»cbnst8tence. ..".'. o.'^^ mo:l bsv booi jaoj 

-'•^y. Remains of a Fossil WhOehro^^yfm'm'ii^^ 
Ijotd 'Glenorchy.—:LarA Glenorch^ dttrif^'hlS^ja^fifce^acrCT^^ 
Apennines, was offered for sale by k')^^^iis^mr^^\iS^ ifeftfiif^rf 
bone, which he swd had been dug'frofii^ k'^^l^i^^^'esmSt 
where he lived. His Lordship puWJitt^'tiils cm^^fe^BJ^ 
ganic remain, and, on his ietum tc^ 8d6ffi6l4 '^ft&c«tt^ 
Professdr Jameson for the Hoyal* Mus^iiAf oPm^m6^iA\^i 
The t^rbfessor, on e^cariiinirig»lt,7fbuhd it(to1b*k pbftSBii^ 
htiftierdl bbne rf a jWtty \df^ fi^)^ciesi)f Svhale/ ^^Stt<^er,•&^ 
gt^t ^oA d^'FossSPiAMiindi^; i^if^ltilidnsTemahy dP Wl^^%^^ 

IWySi'aHd'^dfjpi^eirt^in^^^^ day (of ^ rt&ii^ as«9^^ 

Ti^M«HiE^i& (?ldrid^t^hj^Y specimen was fomid. * ''>^^'* .nomiqo 
''^S^'im'mMneA^^ North Jm^Hcarii^fefeiiP? 

o^^i^Mifaiifiik hithertb found only in South AiHfec^W? 
b^rf''dry(i(;Vefed Vn'tiie United States. Mr Dekky of H^mJ^m 



i 

P«oteusy>^^ii^ ouppedi>iBith^iiame>)maiiiiei^ad:>lboifeiiefeAc^ 
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•1986 <hlbi ^ \fafefeggfke.--.^^ 

other i^pedies^ had Utreadf ooHTinced him, that it aho beidiig^ 
to the^aMe tribe ; aad wAd ecmsequeiitly an animal in a petAet 
state. Sir Eftemrd Home obtained from Mr Sullaelt mreni 
spoobnais, hating' tbe-eiigBns of generation in a* devekiped $llite, 
btoUght fMttd a lake three miles frcxn the city of Mexi^. > ^ITti^ 
temperature of the lake is never below 66^, amlits eIev«6o6fi^ 
bcyre 4be sea is 8000 feet In the month of Jime^ the'pnH«ttcMt 
so abiivsdtftit'in it, as to form a principal part of the fbo^Ioftd^ 
•peajsantry. In the plates accompanying the memobvitb^s^wafe 
kirgans, )niheirideip«ldped ettate, are v^\k seem, aodtb^bcris ^H^f^ 
probaMHiyi^ frotft the' appearance of the ova eohtataedfi^intim 
«thtor,* fteet *iy4>ass'ic«ii'«»|^y. . - ■..t . I Ibrfg 

/ S(y. MigrdtkyA' cf Mrds.^TiPt Schfaiz, s^eretary ttf^hfeiflB^. 
vindal Sdci^y'of^^ribhjtias endeavoured to diaco^^^tfi^lli^, 
'ftifedifing'toi^icfti'fceiftds Europe are distributed ^iTisA^idia: 
^'Conianeit.' Thfe! cblmti^in'iirhicli the bird produces it^ ya^^ 
V^fcdn^et^d ' as ^ib' proper bne. ' The n^aro- we appi^ch 'thfe 
4^1es, the more do ihr6 find peculiatr or stationary birds, aiifl tke 
i^A^ef are the ferei^ species which make thei? ap^ieit^^^ci. 
i&reenlattH has not a single biM of passage. Iceland hail-(^y 
cine, wMcH remams dtfringwittter, and leaves it in spri%y1%fr 
liSll* more northern countries. Sweden and Norway ha^^ alrd(ii% 
inore birds of pas^ge, and we 'find litem kicreaang ii^ nild^M^, 
in proportion as we advance towards l!he centre of E*iW^."*'^^lte 
'Ae intertropical countries no bird emigratesj ; uythe'iidkS?te^ 
all emigrate. The propagation of birds Tieeps "pisi^W^^m^ 
quantity of food. Spitzbergen has but la singI#^'>h*M^^5¥g* 
Spedes; for the $ea presents more nutriment, afad alVffi^tdfel^ifelfl 
diffi are itihabited by aquatic birds. Iti the frig?d i^cft^J'A rtBBIi 
greater number of marsh birds breed than bej^cbd'-tB^^^SS^^QSc 
Circle, and in the warm countries of Europe. Dfr' SdfelriPSBb 
%dicates the distribution of the species of dottiestfC^fli^fe^^'Sfil 
'remarks, that each country has its peculiar ViirietSS-bfii^. 
—Bulletin (Tniver^el " '"^*' "^^^ 

81. Wdlt}es in Livofiicu — According to a report recently ad- 
dressed to the Regency of the Government of Livonia, the wolves 
have, for some time back, made dreadful ravages in tna^ pro- 
vince. In the year 1833, they devoured SitB horses, i^4^f8^s, 
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leonr Iwmed cattle, 736 oOves, 16,1S» »|ib«ap, '3ft^.\m\^MV^ 
go^s^ 18S lQd% 4ia0 swine, 312 }«ni«£^I^ anfA 7Q3^d^ 
ffl^ f g ni ui e DthaB takai xaeasures ta pcev^eiKt tbp9^.4^a;s^tiol)9^,. 

i^'ihe A^tgottafit, whidi can be traced to FUtiy and Aiistodi^ 
iilid the wonders of its BavigatioD, are wtfdl knbwni It isdiff) 
teowh^ that, fWmi the anebnts down to ourselves^ oaturalMls hKff^ 
bteii dh^idH upon the sal^eet of this aninaL Some r^anded it 
dgtw {iaftidtio guest, wiiich, ISce certain cnistaeea that hdgd m 
emptjr ^belb, has posKssed itsdf of that of tbe argonaut ; o^n 
widtiCaihMig thai tbe cepbakypodons animal whkh \% found ia th^ 
^ell is really its constructor and proprietary AU have ajpaed-in 
eofllnderiQg the ammal as a poulpe. M« de BlmnviUe suj^^- 
ed ^ former of these opinions. M- Ranz^ni h^a ^^|;e^l^l^ 
owibi^ed M. de Blainville^s arguments, and si^^ws,. tha|; the 
question, so far from having been decided. by hi^i, sti|l reqoi^ti^ 
in the sfune sti^. A small, but very well pr^9erved,'qpecip]fn 
of this animal, sent to M. de Feruasae, by M. Ria^o of Nioi^, 
has enabled tbe former naturalist to examine its structure lyith 
minuteness. There results from the facts related by M. de 
Ferussac^ that what has been said by the ancients on Xhe sub- 
ject of the iffgoaaut, {H^esents the degree of accuracy which we 
ntigfat expect to find in works that have come down ^o us only 
'after having undergone more or less numerous alterations; nqr 
pQOld. the authors of these works have applied to their wridi^ 
the aqrupulous accuracy to which the naturalists of the present' 
,im^rfiffe accustomed. M. de Ferussac shews that the anim^, 
(WJbaniit iajRresb, and has not been taken out of tbe shell, pre- 
j^^p^ ],ipQa its mantle, the exact form of this latter, and the in^ 
v|)|raj^onp of the grooves and tubercles with which it is orn&- 
(jpifftnl^ -;TJie bad state of preservation of the individuals ob- 
[^f^ed H^y. M. BlaiAville, has without doubt been one of the cau9^ 
^;J;|u» fsfftsx on the sul^ect of tbe argonaut. M. de Ferussac 
thai describes this animal in its state of contraction, when it 
has retired within its shell, and shews that it must belong 
to. It, since its construction is entirely confbrmable to th^ or- 
ganisation of its inhabitant. He makes known an interest- 
ing fact which had hitherto remained unobservedj^namely, that 
the spiral cavity, which is not filled by the extremity of the 
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ill jShfintiSkJak^ 

fgfHaSfisi ihites^Ty^-fw lociging t4ie pdmated paot <£ ike 4Mp 
gf§BiifMnt9mi», ^bicbKAPe indited hy tins part intid^^Lsmtll:^^^ 

Q£rfic<HQ0Ujia>.and<perbaps alsQ the beat necefi8»y'&r4faei]^ichs^ 
?i)c)tep!9)Q«t«ut The^e eggsi are»ttadied to the dupGaitttfe9iof/tiib 
poli^l^t^Jfficwfa^nesy by smidl peduncles^ and &nii^togetb^tfe[ 
cfcirt^r* ..M* de F«rfiwsiie prov^ that it is ueally the ootiiikijstw 
and the lawful proprietor of this beaulafui jshelL -This '(^^idi? 
h^l9P^^lweiV,4dcq?t^ % Messrs Cuvier andvD)lm«lil).l«^o 
y^q. appointed by ]tbp , Institute to examine M> dc}uF,«aflbaM?||t 
i^eppii;? a; memoir |to vbicb the Academy ba» a^coid^d'Jts^tpf 
jajobatiopi ,.]VL,D^n]^^ri^ relates a fagt which lia^a^eap^iM^Kl^ 
]per}\s^> pptice^ pawdyj that M, Duvernoy hatsko^^^gcitpoiMI^. 
cd:pj^^^j)fejepy3tpp9e.9f,^^ Mpon the embryos, ia thttiiCggflUi. 

Y^y lately. ;4ni extra^fit pf.^ Afi^moir.of FcJionthisanuMl^iffiaa*^ 
^pd,I^foi[e.t3k,Rpy4,8ppi^ /c^f J!r4>les. I0 tbis-me»cii,.rftep- 
a,5|jort iptroduction^ he despr^J*^, in ^ cifcwm^tantial mamieriy itft 
sJjeU,jan,dpojafs ojrt, tbe,y^rieti^S;^of, it wJbich.opcur. He then 
tra,c^ .^be liistory of ,, diis- ^ni^aalji , jndi^at^s its mode of feedii^ 
aij]^.de?f:^rij)es its ,ma^p^ of ,?ailing. H^ h^d aa opportonityaT 
o^ji^ryif g fit his.ea^e^ ai>d jin* a ^ta^ of J^fj^an individnal-oaii^i 
i^p.the, sbcprea of, Fauailippe,. wb^cb, y^B mt^iQbim by ^cdim 
ofjtjie,jKi^, , He saw. it lay iA» egg^,; ^<, observed die dbByri 
4ey(4ppip^iMf pf t\m iftmbryQ.of f^cb.,<rf'^bOT,viei wbkh iiti&iiiili 
tljje^ sl^^il already partially, fprm^ed, / M.v^R^v.^<rf«il^ thfafwteit 
t|o^ of Afiptotk^ that the waisp^ k.nqh q3i«ie§t«Ai*itbil»she&* 
1^ j^ ??fl?cle. In a second memoir, ^ijs |i^9:p^id^$^ Juttun^jr 
inteq^p tp treat oi the distinctive cbs|ract^|:^,pf j(he fMgb»Mil^(fBdb 
t^ mye^'jfuJl description of it^ The t^o ineip^idtebuk^otew 
panied with very beautiful plates.-i«-5«^B^/ i7/»iw-^;Jf^^^^ 

iMt./^^.^ 'J^i^^(^Ud Hmae^ihe Eqw^ 
l^g^^^qfjlifi^^i^m^ d^eribed b!jnMoUna;inbi9acdeiwtt«^©iai|!(, 
esf^f^^ffj^ 9X^\^Q^^^^ tb^ 8oologi«al worlds <iM»^«^«tfei^ 
tigj^i^^^^^ni^ the 4)fm^^ HofBe^ilb dtFtdedibocfik; ; He6a^'ittii|£ 
although it bears a striking jreaeiabitaQce^ fio the horse; 1^^ jt9- 
hoo&^ediyided. TJie teeth, he farther r^marks^ are ^^tf^^JtAA 
in n^tio^ Jike those of the horse, . . S^pe, -si^fj, Iv^ir^ ml/sccM 
loto of the body like that of tl^e ass ; the e§rfihjresei»btei*bo$ftatfl 
tne horse. , ana it want8r the . black i^oxss^ cross. H^ad^ JiBpu A||ti 
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ey^y titefc^ badk» feeV and opgaw <^ ^enc^tkm^ ^Ai isxk^ 
sli9ctl»if^ differ tlittkf nam thoite»i3ficfa«fasit^ Ite ^rtUccTtetfot^^lftt 

tiU^grmaresadsfaetcny of tbi& animml, Bcnr tifat so ratAiy trtit'd^ 
ki^i^^vidhting die legions where it occurs/ Some^iabuiiftfot^ 
il^JD^iiire^^ at pi?esent incKoed to conmcidr k aB belongl»g td 
iJMifCi^eVjIti&e, atidi the genus Aucfienia. : ' i^. 

od84. .ijft&ttfe-irto^ irAafe^.— On Saturday mofriing, the 7kh Au'- 
gbfe^liSty'on'the^ receding of the tide, two smail beaked whales 
wfte^bsbrk^d stranded on the flat beach opposite to the town of 
.AflbeMJaiy^-'m East Lothian. Each measured iiedrly id feet; in 
eiftieQi^ddngtb, arid, where thickest, between 8 arid 9 feet iri 
di^^!;ip&iibrence. The one was a ttialej and haJd the back and adfes 
afbaii.aBlb-^grey <^olour ; the other wa§ a female, with the back and 
ddesofa brUliant? Hack. In both the b^lywds' whitish. ' Ih the 
ttdcr^s of the female were two fcfetui^es^ each about 2d' irtcheiS 
in 'length and apparently perftet: these were cut 'ctat by a 
sa^) nivho had been at the Greetiland fishery; and they Wete 
unfortntiately destroyed or lost, before notice reached our cbr- 
rfidpoBd^nt^' a TiaHuralist' reading in tlife'ntSghbourhobd. In both 
nbUsB the 9tt«iachiw^ <juite empty ;' but th6 intestines contained 
fB^AJJe^tf atiSne yellolr eoloitt** No proper teeth were remarked ; 
Unddoilte Ibw^ j«ii^ (tl^6^ was a rugosity for about tliree inches 
inieogtiilf ^Sii^j^b^Ae^i^-was eommenced before the animafi^ 
i^MfiodidrbOnlthe >bAi6k the'Mubber was more than three inches 
tM(flB';ul]iitifebenla;f€9^^d!t was thinner on the sides, and {Ambi^' 
dfaaif)pbaied;^«i '^be bdly. \Each of the animals was provided 
witfcitjdoMat'^^i^tUat^ near the centre of the body. The;' beak* 
i«i6Uib<M>^lw^'&^ in length; and the extremity of the upper' 
jav.^^PCV^Mc^ed into a triangular hallow at the end of theVnidfer 
j^tTtf^ Intheebarell^r^uck.^^Thei'e <^to b& little dOiibk^^lJife'i^ 
aijftsirfsfbtf «tt^^^© thei species of Phy^ter,'dfescribed% 
ai^ jP;«9iuiBt Im^F^hb name ^' Bottleiiio^^,' dt BefaIcM*W^^^i / 

i>85.,opfe lyog^&tigindMy aitinic^iantdytheife 
MjtaltoflBiu^^ JfetancS', in' the An. d^'l^ciences Na(. for/Miy ! 
iSeSjoriiaihtfeiin!^,' frdth re1ki6ns of *tlie European mariners wha^ 
fildt«tiwt«afiAMieri(Ja^Ad thfe West tndih Islands', thk they Uien' 
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ddMkubedanatite'h^bf db^ which did not boric, kAA #^n»' 
Wfahdut hair; «id1iei*dd«, tSat this original race is 6ti!!'*ttrtH 
wifli in sorte pAtI of Atnertca. *^''^ 

* S6. Winter Chan^ of Colour of the Ptarmigan, — Faber is 
of opinion that the summer plumage of the Icelandic Ptarmigan 
(Lagopus Islandorum), on the approach of winter, change^ its. 
colour, and becomes white. Boie, on the contrary, from observa- 
tions made on the L. allms, says, that this bird, on leavii^g its nest, 
has spotted mixed with white feathers; but at the beginning pir 
winter it moults, and then gains its white plumage, tn a (prmer 
number of this Journal we published some remarks on tKis,|^up-. 

j«^ . , , • ' ''7lZ 

CHEMISTRY. , n 

87. SalU qf Sirontkm and fiarytes. — ^Moretti finds^. tfea^ 
strontian and barytic earths have a stronger affinity for arsenk 
than fqi §v<^uric aicid) ibat jtbe arseniates and succinatea of 
strontian arje^ nether eii»ly soluble^ while those of baryte are in- 
solubIey^4 character which affords a ready means of distinguish- 
ing from each other, Jwo earths so nearly allied together. 

96. <>bolimg of GkM. — ^Uellitni findc;^ that after glas& has beef» 
enposed to a greatheat, on of^mgf it never regmMits ongind 
volume. .......; i 

89. Artifiddl Coiil— ibrugnatelli informs us, the sprit ^oif' 
w%ae,^'«ither, &c. mixed, in certain prop6rtioris, wMi^^Jflo^^af- 

fohttcmperatores as low as those prdducedby s^ii-ttft! ^'^*' ^'*'^" 

.• i ^ ' . ' . . * " • .:i' jiiJ lo buifc 

^ 40. Nature qf Indian Yellow. — The Jaune T'^jlf^ii^^ttl^ 

^om^ Manilla, according to M. Mojon of Qenevp^.i^^^^]^^fpj|^g 

of leadt. ^ 1 . 

. /S/'^ t! , .,'"t ,. '. . ^B^^B> . . , J , >,. ,bt>bi7ib ^(1 

\tSfm favoiimd ^koBc a* recant- montfily rtpakftf-o^ lAeemi^iaaadi 
Oft (tlm qtiantkjt ofl wosfc perffaKmei %ifi%»dw^j»gbteHi^^ 
ingr.^wBter, wUi:)6adi.faitt8ilelj<tf.co^; ^b^m^isAfiAmnf^OB^ 
tUatrani««iginab€A& WebbVvtnsariifdionyatihe Bartsh Jii»^ 
Kfted 43v^0,71<8pounds'of wat^^onqibothigbf tlie.l<)ad fa^b^ 
18^914^imds^peneadft8q^iias«inicfa^kdiexr]^^ WojAiqfiiid 
that«ne of Mr Wootfe^sconstBublwn^ attfa^V\r>faealA'lfi^(Mjav) 
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liM ♦W>«8,808 pwpck, op^ foot Wg}!, ,^1^ /4 J<;^ of 7J J^. 
P9^;|;lds p^r iod^; and aever^ othie)3) l^iqg ^Iw^en 30yP<!K),i(l)Qp, 
and 40^000,000 of pounds, at vaidoi^ \99idf^ ffsx 'm^ , Xb^^ 
are also .reported, twelve steam^-eng^n^s employed in dmt^^^ig 
ores, and four in stampbg ores, )lius making a total of sixtjr- 
nine reported steam-engines employed in the Cornish mines.*— 
It should, however, be remarked, that these reported steanv- 
engines are by no means the total numbers of Meam-engines em- 
l^foyed in Cornwall ; and there are, besides, many wateir-wheels of 
litrg^ d.i^toi^J^^f > employed in pimping, &?. as well as pressun^ 
enginery working by the power of columps of ^^'^^^5 employed 
as steam is, in the steam-engines. We are just now informed 
of a water-wheel erecting at the Wheal Harmony Mine, of fifty 
£eet in diameter, and which is intended to assist in working the 
pumps employed in freeing that valetable^riiine ^ota water. ^— 
Journal of Arts. 

^ Paste for sharpemng iitoswr^.— TJake a quantity of slat^,' 
wash it well, pound it in a mortar, and'pass it iHrotigh a very 
fine hair-sieve; mix some of thiis powder, first wifh wfelUwater, 
and afterwards Y^h oHve^^Sl, to the <Jonsi«tence of fstt. VixK 
^ipe of tlH$ pa^le upop KQ^x&m jtlu^rrfttr^ip .aft^ ,U iy^ i^een ; 
p^ilgpdy^i^bm^.fiQ' a§,to r^iwa^zi^aU. farf%n ]^ct^e» h9(a (^ 
Pass the razor from right to left, as usual, ending with rai^i^ 
the bayck a little, and a perfe^^, edge will be oblmned^ . , 
. i&^ iicuff^u^rc qf^fi Cr/Kg/ons.-^Tbe red ^nrayom an4^ 
use, are two, jdl kp<?,wn in d^y life to jreqi^re any thing ,t^^ 
said of them.^ The preparation of the red crayon, which is best 
ilda^t^flftir palntingj^ is less known. The following ig the man- 
net^ niwhrbh it 'is performed : A quantity of herbsttite is Jfotijid- 
ed in a porphyry mortar, with filtered water, until it be extreme- 
ly divided, so as to form an impalpable powder. This powder 
i^'a^DdidKisI^ -Ummgh a quantity of water Btaffidenttoilow 
^ni}xliKet6 pass through a fine sieve,^ placed tiaove at haigt 
vlto^dr^ed'Wkh water. The &]uid holding the hema^ iiiij$«K» 
pan^fi IB then afpMed ; aoftd, a&eif tlsasy alknced to vestrtfonn-aqd** 
^weMjikfrntA > Attbe endttf 'tUft time,' there i9>&n»d«atrtHe 
botUM) oTthfe MGheV a deposit xyf ' hematite^ in tb^ fbrm ^t si v<ttj 
fin^ powder : lUei water is eautioady 1keabted^flpaL itj' Ibi tbtdi 
crayMi$.9(^itki8/iiti]|%lpdble povdev,'^' uniting* sitb&rtiEftito it Mec^ 
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S92 Scienf^'tni^igence.'^Arts. 

sarv. ' This' is'^fforafed'b^^^ufai ^bic or i^ngla*, bf^Bktt il« 
pi^ojpoT^bnB^^axy kccotSing 16 the use to which ^e eiS^ifeHS 
d^^tiried, less of it bfeihg k^(j[tiirea For soft cmyons, wHifeTi WnS^ 
qtiAitly leavfe their colouring matter more readily, arid l^iiW I8P 
the hard ones, 'tvhich pre^eirv^ thtir point logger: ' tWWBA^ 
ing aire the proportions, deduced from experimenifj^ 69 llff wft^ 
plbyed in the five kitids of crayons, which we shail^dSifiSSyrfeSS 
1. For the red crayons^ with large marks, 18 graii^of^ffftr |^iot 
atabic to one ounce of prepared hematite p6wdfer,'''J97'iw'HS9 
hard^rkined crayons, Sl grains of gum to oh^ otiiJd^^flPK8ff8£tt^ 
powder* & Fdl* the crayons, with small and >ftn«?,«iark^^7 
gcaihs of >^wtL to oner aif^tmx of hematite. 4. Foo^ttbcf toijKiliip 
with i^ss fliieiaairks thda' the preceding, 2Jt ^ms of gonii g^&f 
Eor<>th^ong^!ons^' wfckb* shining nmrks> 36 grains of idhtbydcffife 
to one fbf ^prepared Uematilb powder.-^The jgum orisii^lass<iil 
dts8Gilv0(llinia.$ilffiGient quantity. erf* water ; the ^dlutibii is passed! 
thr^u^iadifiueii^clotii ; the powdeir is then added i ibe hqmA in! 
brought hear «rgentle ffirej undl tlie miss is 'some whflEt thackeib-^ 
e4;iti$rt4eiiIreiBQvedjftonj Ae fiife,' Th^ raiKtureia v^iycaxmc 
fully bruised iiptMi thi^.ppiiphj^ry^ to rehder it as iniimal&als poB«f 
bM^i «md> it ^,9'fhen fermed |ntdAcragr<^9a««- .; Tbe xaas^fiwhdiii^ 
has acquired the proper consistence, is made to pass throi^ a] 



cylinder ; rth^ stacks thus formed are dned. and 4ividf d oato 
crayons pf two inches long ; they are^arpepecL aM the skui 
which I^ formed uppn them, while (iryin|^^is |-pm^^^^ 



JSkmsi et GewerUaU A\w. 1824, , , ,, ^* - ? r^ • 

A^ ]Stf^nh^Oarriaffe.'^At page 349^ w^M^pO^.Q^ ^JiwfiwJ 
Burstal};p^dj.Hiffs description o[ their pSteptuS^iS-c^i&tefefeB 
The description, aktfig with the plate, will enabteiQi«rIieid?fe8fi3K 




locomcttion- We resret, that, owmc to the untinished state of 

JiVj'<W-jnii hf >^' r. 4 -s /, .-' -^^ ^ ^ . . > .^ > '* .iT' J// ^^ TiJnuoo 
the mparatus, we are deprived ot an opportunity of commum. 

catirn£^ to bur reapers, unpl next Nun>bcr;^ theresultrbf esgen- r 

iri§ht's on the powers of ttiis locomotive machine. r . •. / r 

iS5iir*4^THl^^ ^%^rt«j^ ^tCiittfe Ui>i?irey8ifc)r.^fjiI)uWinjBigtet»oa 
P%i«i §(l4in j^^j^f ilDdbfl^ jirttofi^ ^i|/*:':o«t^r}qgf)fta[ 
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^^o^j^y-in place of the former Jat)Qrfous.,|^^offeB^ve (^, 
^y f^^e^j^a^ of pulrid-bladder^ she^t-Jiead, , kc. It is icsseatjial^ih^ 
t^,Jfl(Ji^, rubber should be pamted or v^nisjxed ; after whicl^ 
]^ tbj^j^ighjtest evaporation of th? i^pirits.t^s plaoe, 'X\}P 
njyiJflfj^jJjjF its, elasticity, adapts itself to the variations ia t}je 
Yf|(^^ ^thi^rCpPtents of the jar from diffex^nt tewperaturefi^ 
«^ itlfej jC€;inQyf^ the principal cause of the escape of the, spirits., 
ftiig ^fW[%^?r P^^ leather, coated with Indira rubber, and 
gjffitfff J wQuld^answer as well as the rubber itself, by which diye 
^BfiRfSrTO^W be greatly diminished. — Ccpland's Med. Jtepo$. 

T^ftJtawwr of i*^ SmeU of Hydrogen Gas^^lihy&togm gaa, 
qblfltfRd b)^ the soluuon of iron in saiphturic acid, be ^madetx^ 
p&ss into^ttre alcohol, it ahnost eotirely Imes its smelL Water 
adAsdtd the alcohol riders it mi&y; aiid on. ]x»ting> some 
bcnrs^ a volatile oil separates, w^icfa is thetcaiis|s of die'weli 
HnQwn smdl of hydrogen gad. This gas is dbtakied perfsct^ 
ly free of smell, by putting into pare w^er an amsdgam of poi* 
tassitmi ; but, if there be added lo the water an add oir sal"- 
amcmiac to accelerate th^ developmtot of the gas, the latter ^31 
bavQ the smell, which is observed during the sdotion of zine in 
weak 8Ql{diuric acid.-^j<fm. de Ckitn. et de Pfn/s:, Oct 1824, 

^.^t. iourdearix iViries, — In a work lately published at Bor- 
oe^yx, by TA. William Prank, there is the following statistical 
noGce' regaling the mean annual produce of the vines of France* 
in the wines called Clarets. Blaye wines, 40,000 tuns ; Hi- 
b«mft^ 60;^:^ /iUareole, 86,000; Bazas, 10,000 ; Boi'deanx, 
85jO(to( Leq^rtme, «0,000: the whole, 250,000 tuns, dr 
a«88^60© hectolitres,— »r^^% Register^ 1825. >■ > ''1 

',^^.'tfew Coinflg"^.-— The public have to congratulate themk 
3efves up^n |i new coinage, which will be n^orthy^pf the age ah^. 
cojantnr in Which we live. Mr Wallace, the present intelfigent^ 
an^'acoomplished master of the mint, has personauy iexerted 
hii^^Mn^ devising the subjects; and Mr W. Wyon, aii Ene-^ 
Jish artist, has executed a series oi dies, supenor in every re- 
q^t^fc^^tey^)i»^'^haivke»>y^ a{^)ear«^ The gokl pieees^'dt^e 
so«migilar«u^(Sal&g^eimigns^ ^ble aovereignsr^ ^^-fiv^ ^dor^ 
vfMigii paik^i^^dMMsiiver^ crdwne and half-^vow^i ^^1%^ i^^I { 



Digitized by 



GOQ 



opgle 



2$/k ^ .Siitmtific Ini0Uigenee.'^Jf^s. 

ler pieces are not yet sufficiently forward, to admit any descrip- 
tion of tbenr. The five sovo^ga gcdd-piece, contains the pro- 
file pf hfs IW^^esty/iq bpld jcelief j, and appears to hean exqellent 
likenes$,^ it is sai^.to bq copied fixan a painting by Sir ^[^ 
i|[ias, LawrenoQ. , Th^. laurel wreath is omitted, at. tilefexJlr1gf^ 
desire of, his M^etsty.; the he^d ia encircled with a^oj^j^^^, 
j>m GEATiA^ J825; md tl^e raised edge of tln^ffl^qe^is.jfinji^^i^^ 
with an internal beading- On th^ reverse, is ^ pj^nsi^f^h^^;^ 
with the royal axros^ enclosed by a raisedi m^^tle^ tiipd up^j^t^j^ 
Vipp^r corners, and hangii^ straight down on Uiq ^ide^ :^^r^ 
)x)0fls fxovfi t,^e imperi^.c^QW^ ^^ top, The.arpa&arp,(yji^^^ 
,;pnglaj^ in jl^Ue, first ^ fourth^ Sqot]w4; in ^the^^^dj^gfld 
ffrt^ap^^Jn !iM.^M?^/W^)a^:^'^^heon of pr^ence,.«^pT9W 
,fp^JpW<5ive^p, ,7;)iiftij;^^ ftB^J^.F^., ft|»« 

MTi«i^>[?A?<i.^HW;ft i^t^^^rnV^ji^ho^t^tlieipaantJ^ ;, apd, )d^. \yfei^^ 
is endrcled by a beaded. )p^(:4^»! y^^\^ t]:ie rd^ed (^dg^Qf^.t^e 

t|ie saii^ie devices, but iipon 
the same head and inscrip 
se exhibits the plain shield 
^ any mantle, but a tasteful 
e shield ; ^pd. the whole de- 
' a beading in the hollow of 
the ribbed-edge, which is externally milled/ ' The crown-^iece 
is Ihe'most superb coin that has .0Vfer beAi produi6ed; IHie fead 
is |£rv^ry kM relief, and is encircM wid^the iib^di^OtifdnciriPteis^ 
lettetfe,^GH0iu5^iiJS IV- DBi <^iiArriA,'l^J5v' >1^ 
cf^ plain shield, contaiiling t}iei^o;f^')armt9'2fct^v^l^Ui^4bi^thb 
hialmkof the Sovereign, opeft, and fecihgW^hlnflBfmt^arB^i- 
.aiir^Wfth semicirctilar bars, and embroid^ft^tip^ni'tte bt^e^ 
^ind^^^^hoiiiders^ Upon this is the' imperial ero|vn;r ^asi rimsklSt 
firmiifMhiiiditheiieliiiet a mantle tastefully Mwixigxm^^* sidi4 
ofidhe^ii^Id. ' BdoiM ib a ribbon with the mottO|«'i^£)s^ ^OlMr 
iRBCoiii '>^Dtetesferipiion'iBttiv^A:smi^ $^it>) limo,^!^ 

llttodsiirbuiid tibe :^di^ of Jifae coiiit ai^' the 'il4i(Je<(i8/l^«iieifih 
-jsmbed^by 'a be^d^ wilh^'the hoUowK^f thi& »lds^'«^ l^Sk 
ihalfrinf^wA p^s^iub ^^^'ifimil^iot- the i^iit^ ^»pbttikld^ik(S/l^ 
l^iece^bttt upon tt'sihaller dfentei ^JTheredg^ tof^lhe'^tiMiW^^ 
has the usual motto for prgt^^tlOlK, >ffcii^^'A^ tt phHfi^rtfi^; 
that of the half-crown is milled. 
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ScietU^c InteUgenc^**'''^JiSinifig. xfSB 

' '49. Working of Mines in Lapland a/nd ISforwag — -It has al* 
ready been announced, by the Swedikh newspapers arid ' jdUt* 
ftals, that one of the English assckriations for the working 6f 
lUines, has made arrangements with the enlightened proprietor 
^df thcininesof Gelleiwara, in Lapland, for their working. ' It is 
4j:Ad,'lhiat its ore is so rich that it yields 72 per cent, in caSt4roil ; 
biit 'the value cannot be estimated of aU the advantages which 
tiwiiilfl result to the northern provinces, we may « 
«tl%dbm of Sweden, from a vigorous and judici 
'tHos^ mines, so immensely rich. In Norway, in 
tof'thromate of iron have lately been discovered, 
•oth^ latJely discovered mitieral ridies in that coui 
prdbjjbility, ere loog, be brought into the market, 'tliroUgH^he 
all-powerful influence of British capital. ' ' .':!•' 

60. Scottish National A 
this name, is now organisii 
if judiciously managed, p 
Scotland. The present j 
We shall probably notice 
company in our next Numuer. 



. 61.. Scottish JStone C(mpa»^^''^lt'i& proposed to establish a 
jOomp^yiMii^^hiei.QaiQe)' wbose obj^t i&i to be tbe biangingto 
4faMk«(, a£ »^eap iTate, byi means of a jipint stock, the dkSeren't 
'{(indb K^fbwldiiig^tQiiQ,i&OiprofuseLy distributed tbroughcnit &oi- 
\m^* vB^ipgiat. [present but imperi^ctly informed <^ fco tlie.do- 
it9»kd «katui2«,ofi >Uik proposed association,, we cannot pass^airjr 
)9^mop 'on itB/prospeotS) but may remark^ that ta ^)its iob- 
^Ip. dSg/jpeaxB to .be fully embraeed by the SoOttiahiNkttonll 
:MiluRg Cowp^ny- We doubt not, when owl buildiIlg^atories 
m^ xm^ faUy kno^vn, and brought to mai»ket in unleconomioal 
4mm^9' that. not (H|ly«U the<pubUcbMildiogs^iti; London; *aiid 
ijMt^y oM*^ towDs in Eoglandy but even the better iSorti of>dflfrd. 
j^ boi^SyWiU be builtof ^one; atid that thtjis the aq)^t,!^nd 
^iMTfib^lity of. the. cities and Cowns of oui: Southerly fmdds^^rwijl 
llft,5ep4ered w^ntby pf the <?pu|i>ry. ; v . . ,/i i;il 
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'. t 1,. )^i'- . iti ' ' - , ■ . >• 

^T. X.^Yii^^kiqf^ Pak^ts greyed in Scotland Jr<m 

May to llth Auffust 1825. ,.;.;,;£ ih 

is^s tooLE of the Patent Office, ^ipcolhVTim, 
ctcllesex, gentleman, for ^* the preparatiop of *cer^ 
s for inakine: candles, includirisf a wick pe'cimarih^' 

3r that purpose.*" Sealed at Edinbiijjjhl^^ iflffi 

^ (riBf 'luX 

June 1825. ^ ,,, ^' 

. 28. To Henry Buenett of High Holboni,^^^^oi:ij},^^jQ| 
Af iddlesex, gentleman, for " certain improvements \^^ ^f^^fffftg 
ry for a new rotatory or endless action." Sealed at ^4l?^^^j^% 
84th June 1825. . . , ' ' ^ v.; " 

29- To George Dodd of Palace-Yard, Westminster,-, Mid- 
di^i^ late of St Anne Street, Westminster, engineer, for " cer-? 
tain improvements in fire-extinguishing machinery.'" Sealed 
i|t Edinburgh, 2pd June 1825. ■ 

.30. T,o tViLLiAM Mason of Castle Street, East Oxford 

Street, parish of Mary-larBpnne, county of Middlesex, axje- 

" certain imprpvements in ax^etreeg,*" 

I4th Ji^eift^'^ 

; Tough ( 

)r impro\ 

Bs general 

hine to wl 

labour hi 

Sealed i 

IKES of SI 

or " an in 

, and the 

• matrices. 

otl^r useful articles.'' Sealed at 

^1 To John Martin Hance 

fiiars, London, arid ^Toseph Dei 

paris^^ oif St' t ut e, Middlesex, t 

improvements in looms for makin 

kinds of ^oveji stuflF^ various brej 

2^Julyl825. *^^ ^ ;; v '•':^w' , v,.- -M ' iyj M,jf ' mjio^ 
»4. 'To JoiiN Charles 'Christopher !Raddatz ot s3i£ . 
bury Square, Tieet Street, J-iondon, Merchant, for " certain ua^ 

h »' r*Mi A.H» k''' <>5f JllJr .vI07 
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Liat (2fSc0f^$h Patent. ^7 

provements on or connected with steara-engines,^ in cons^ueno^ 
of communications from a foreigner residing idnoAA ^ Sedl^ 
Bt Edinburgh 2d July 1825. ' ^ ' ^ 

3^. To Je^n J^wj^ & 
Wor^worthE(^ pai^shc 
county of Surrey, distiller, 

86. To Ja^es Kay of Ifre^ton, eountjr of Lancaster, cotton*- 
s^intf^i^," for ^^ new and improved machinery fpr j^repariijg a^ 
siilUnfii^' ffiix, hempj, and other fibrous substanceis by pov/jer.** 
g^^ji^^dti&diniburgh 29th July 1825. ' ^ ^ / -' 

3T[. To John Ritthve^ of ^e city of l^dinburgh, mecli§|ni- 
cUixij for ** an improved machine (jr; press for ^pr^ntuig^ lettec- 
copying, sealing, stamping, or other similar purposes. %aJf 4 
Jt kdinburgh 8d August 1825. , ," ''[ /^; '^ '^^^^^^ 

38. To Joseph Faeey of Lmcohi'^Inn Fidd c^l^^ 



Ttr 



Square, county of Middlesex, jeweller, for " m imprpyenienljpr 
impi:oY^ments m the makmg or construciuiff., of pipes or luqes 
VOL* XIII. Ka m OCT. 1825. n d 
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for the passage or conveyance of fluids.** Sealed at Edinbargh 
7th August 1825. 

42. To Edwaed Jordan of the city of Norwich, en^neer, 
for " a new mode of obtaining pofwer applicable to machinery of 
different descriptions.*" Sealed at Edinburgh 11th August 1825. 

42. To John Ceossley of Cottage Lane, City Road, county 
or Middlesex, gentleman, for ** an improvement lit the '^^C^ 
struction of lamps or lanthorns for the better prptectip^. j^jfj^^, 
'fijght ag^nst the efibdtft of wind or motion."^ SeakdfaJ^\'EdfaiU 
burgh 19th August 1825. - ' ^'^^ 

43t [To JMakc l8AHBAE]> Beukel of Bridge Street, i Jll^icfert^^ 
friars in the<Hty of London, Esq. fw ** certaio^ meohiBtoieal '^- 
rangements for obtaining powers from certain fluids, and fJi^^^^ 
plying the same to various useful purposes.*" Sealed at Edidr^ 
burgh, 26th August 1825. 

44. To liicHAED BadIjal the younger, of Leek, in the 
county of Stafford, silk-manufacturer, for " certain improve- 
ments in t^ie manufacture of silks.'' Sealed at Edinburgh, 7th 
September 1825. 

"^ Patent bfrHtfedin last Number. 

To Timothy Buestall of Leith, county of Edinburgh, and 
JouH Miu. of Bath, county of Somerset, engineers, for invent *\ 
tiori of ^' a locomotive or steam carriage.'*' Sealed at Edinburgh 
14th March 1825. ' ' , 

. . ^ j^ r^_ __---^^^ 

. , LIST OF PLATES IN VOt. ttlt. /, C'a 

i^At^E. i. Figures of two new genera oi Bjm&tdesit^ Ghsetopstk aiid 
Macrotrichmn, and of a new species of Eurddnn^ifi'. 
I » .' ,: ' TDsanim; by ENr GreviUe. ■ i , , ." 6%HVvi 

II. Appearances of the Mirage in the Frith of Forth; by'r'Mbr 
Blackadder. ' ^^ k ,s\ s/v>^i\ 

\nu -IHi m^K* ^ Mr Bird of a Fossil Crocodile foimd Jii.Hh«& 
almn-slate near Whitley. ' ^> »tft'jvai 

IV^ Geological Maro c^ Sicily; by Dr Daubeny^ ' '■ :v; :>>5\y?.i\^^ 
V. Sketch of the Machinery of the twin Steam-boat at Dun-' 
dee Ferry; by Messrs Carraichael. . ^ 

' '• VI; ftgures illustrative of the So<falite of Vesiivi^os? dnW'^^ 
Mr Stephens' Sitometer. ' , ' ^,^.^ ^ '^ ■ 

^ '^'^E'lnustratibiis oflVir Tredgold's paper'on Steam-Vje^Ms?''' ^ 

yill. Representation of (?hev^er >seph d^Ba^^XW^S^ 
L-,{tvH > metrbgrapli. ' ' ' ^ ■* ' '" "'■^^^•—^ — 

IX. Map arid Section, illustrative of iflie &ii&^^(iAr{^lie03r^ 
the Nile and the Red Sea. 
X. Representation of Burstall and Hill's SteamXarriage* 



( /899. ,.) 
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*'-'■''■-■■ . . . ■ ' ♦ , - - 

-idjijjj/e^i^^jjaose's observations regaidin^dJiB minerals contained in, 

"tfieip, S68. 
Mckefiam Canaly notice regarding it, S70. 
AjfdtFSmftA^msii Esq. his corrections for humidity on the formuU for 

measuring heights by the baromieter, 224?. t 
Anthropology, notices in^ 375. 
u4iir^/M.-nc3lice of his observations regarding the li^ht of haloes/ 

^3^«..pH»f his (^^bions regarding the thermoioetrical Ita^ of the 

earthy 9^6.^ . ^ 

Argonaut, notice regarding the nature of its animal, sS?. 
Arts, notices in the, 199> 390. '' - t 

Astronotmf, notices in, S^6. > ' 

Atmospherical refraction, Mr H. Home Blaokadder'^ observations on, 
.66. . ^ / ', 

Baader, the Chevalier Joseph de, liis description of a hydrometro- 

graph, 271. ; / 

Barometer, Mr Anderson's cg^^ctions oi^ the forjnula for measuring 

heights by it, 224. 
Bisulcated horse, notice regarding It, 388. 

Blackadder, Henry Home, Esq. nis observadons on atmospherical re- 
/racoon; 66-— %i« remarks on the action of ftuids.upqnjjcert^ilfjjy- 
. drhophic substances, 240. . /,i • 

Boracic acid, notice regarding its occurrence in lava, 375. 
Bordeaux tvines, notice respecting the quantity of them made, 393. 
Botany, notices in, 376.' 

Bottl^ose whaies^ account ^f two stranded in East Lothian, SSQ. 
Boui, Dr Aim6, hts table of the formations which compose the crust 

:of tiie)'CBKth;'130;->^<^detached geognostical observations made by 

hiptt^37l4 • . . 
British animals, Dr Johnston's description of several new species of. 

Brown hematite found encrusting cast-iron pipes, 193* 

BuMaii tod' Hill> Messrs, descnp^tmof a new patent steam^coach 

invented by them, 349. • . 

ByssoidecB, Dr GreviUe's description of two new species jofi 63. 
■ .m.k:i.:.,. .. . , C , , 

Cifrha^p acifl<gf^, account of its evolution at the Lake of .Ijiai^, and 
. In^e i^otciariic 'district of Eifel, I9I. 



Cannjc^i^^ CharJt^, Esq, his remarks oh,/water as a moyipg^ >ppwer 
lessrs James and Charles, their ac;couht,ofr4 new method 



armtcf^^h^ ynarj^^, l 
' ■ Messrs Jam 
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Cdc^al phenomena fVom July 1. to October 1. 18135, 175^— £roia Oc« 

tober 1.^825 WJinudry I. tS26,'S62. ^ ^ • ^ ^^.t*-^nO 

Cement for holdi^ small lenses whilst grinding them, notice i^qpitd* 

iMimikiaprovea ()ne,'l99- ^ n>.'owxioi>ri 

ChatrUalles, Captain Basil Hdl^ IN^maito upon the& i»IMtf> at^'^^O 
Chemstrf/^ notice»4n, 198. ^ Jj^ij^ 

Christie, Samuel Hunter, Bsq. Ms remarks upon the diurfitil imi&lifii 

oftheneedl(ejLl64. ' cff>I>icO 

Cknstism and Turner, Drs, their remarks oil the condtrtfctfebc^sft-^ 
. adld coal ffas burners, 1. ^ :/: q? orfi 

CA^«rffe> otromeyer's analysis o^, 191. S90. • "''^^> — 

Coinage, account of a new one, BQS. ' '^ ' »'*^^'^ srft 

Cdd, artificial, produced by spirits of wine, &c mixed with eti6vr9^90. 
Coldstream and Foggo, Messrs, their metedrological obsetv^c^un^ 

at Leith durii^ the months of March, April and May*, Vt^ioadxL" 

ring those of June, July, kad. August, 858. ' ^^s.n'O 

Combustion, spontaneous, Dr Traill's remarks on, 375* ' ■ ^ t'noi 

Comet, particulars of two at present visible in Europe, S66. 
Conwarattve anatomy, notices in, 197- ' ' : m \1 

Cooang qfgliiss, nbuce respecting it, 590. \ > "^v ' \ 

Copper-shmthing of ships, Dr Traill's account of the result of esperi- 

ments made at Liverpool, ojx J^r H. Davy's method of protecting 

it .326. . 
Crayons, account of the manufacture of red, 9Q1. 
Crqeodile, Rev. Mr Young's account of a fossil one discovered near 

Whitby, 76. 
Crust of the earth, Dr Bone's synoptical table of tibe finmatioiis of 

which it is composed, 120. ' v*i 

IkmbeKjo, Dr Ctaaiies, his account of ?tbe gecJo^.xif Sidty^ tof,,^^ 
Davy, Sir H, account of experimenifcs mme uponJtfi^methV^J of^ p^ 

tecting the copper-shea.thing of ships, 326. 
— t-— Dr John, his observations on the tenmerature of man and other 

annuals, 300. ' ^ ^ - r . . f.,r.3 ,in^>sx\ 

Dick, Mr Thomas, his remarks on Professor Hitosteetfs'iitbOTWf of a 

V*ooting-8tar seen in the day-time, 167^^ ' ' ' *'* <^^yy^^^^^ 
IJiog, notice regarding the ori^nal one of th^ iteW -^froHqi^^SSg: 

Ifurabi^ of human bair, notice regarding it, igCt. '^ ' '^ '^' \^ 7 
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Haidinger, V 
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Hay, a pecul 
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. table, kept at Dunfermline for twenty ye^rs. Rev. Mt 
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S67. ' , .^ ...,,- .., . .. •. 
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Mudetv, Mr Sanderson's experiments on its efleet^u{Kva..09ipm>j^9^' 
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Mining, notices in, 395. / ,, jraj 
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Moktsse, notice of Studer's account of it, 375. i . . , /\ 
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Ne^dk, Mr ^Christip's rem^rk^ on fts di^rrtdl Vari^'Ot^ iSJp' « ^^v^<'-*\^^^\'?* 

M#J?ift/fctfifttJ»*; iWtice^ of, 20^. i^ ,^\ s.<^^ 

Nile, Mr Maclaren's account of the ^rtci^t^* cadri li^e^^.te^ifie 



Digitized by 



Google 



INDEJi. 40S 

Northern Institution, notice regarding it, 184. ' ' 
... , ^ O 

Olivine, Stromeyer's analysis of, 191« 
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of volcanic heat, 352. 

Organic remains, their character and associatipn nu^;p constant in old 
Sban in new rocks, 197* 

Overland Arctic expedition, Dr Richardson's letter to Professor, Jame- 
son regarding its progress, 173. 

Q^miatp oTHme in the mineral kingdom, and in lichens, 193. 
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Piencrea4 discovered by Dr Grant in the Doris Argo, 198.— and in some 

species of cuttle-fish, 197. 
Paste^ notice regarding one for sharpening razors, 391' 
Patents granted in Scotland, from 7th March to 25th May 1825, 20^. 

—from 25th May to 11th August 1825, 396. 
Peden, Mr Macgillivray's description of a new species of, \66. • 
Phosphorescence, notice of its occurrence in potatoes, 576. 
Plafits flowering in the Edinburgh Botanic Garden, Dr Graham's list 

of, 174, S56^ 
Political economy, notices in, 159. ' 

Population of Ireland contrasted with that of other countries, I99. 
Proteus, notice regarding the organs of generation in the Mexican, 585. 
Ptarmigan, notice of opinions regarding its winter plumage, ^0. 
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Resiniform hydrate of alumina, notice regarding it, 188. ,, , 

Richardson, Dr, extract of a letter from him to Professor, Jameson^ on 

the progress of the overland arctic expedition, 173, 
Rio de la Plata, account of an extraordinfuy rise of it, 188.. 
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Saks of strontian and bary tes, notice regarding them, S90. 

Sanderson, Mr, his observations and experiments on the efiect of miy 
dew upon canvas, 312; 

Seleniurite of lead and fiulphuret of selenium, Dr Turner's notice re- 
garding them, 188. ' . . 

Shark, rectification of popular errors regarding it, 19^. 

Shells, notice regarding their differences as affected by loc^ity, disW^ 
tance, &c., I96. 

'S^mfiing^sl(h^,^M^ DIfeVd refnttrks upon* Professor Hansiecn's accotmt- 
of one seen in the day-time, l67- .;.rr • 

i^i%,.Di» JE>mibeiiy*«dket<^ofit6 geology, 107, «64. - ' ' ; 

Sitoineter, Mr Stephens' description of one, 269* i*- • ■ ^>'i ?/u. ' 

Soda, M. Driessen's analysis of one derived from Fucus buccinalis, 376. 

Sodalite of Vesuvius, Mr Haidinger's account of.it, 1^. , ; , :^^, «i ru.V. 

Spf^ge^ J)r Qra3f\^*^, observation^ aivl experijments fiipon Its structure*, 
and functions, 94, S33, — ^his notice regarding its ova, 381. 

Steam-boats, Mr Tijecyjold's rjsmarks w,^4^ ,. .; .f/! . A 

coach, descnptioii of one inventetl.by,Mesi^rsBur3teJl W^vJ^^V 

>^*%Tr^%.>5^?P^c|i^» it,^p. 392. .. , ,v 0/ .l/i.^i^-^ 

engines, notice respecting the number of them y^^d }n^ (noiin-' 

wall, 390. 
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Steam^navigatum^ Mr P. Miller's narrative of facU relating to its inven- 
tion and practice^ 81. 

*— * vessels, Messrs Carmichaers account of a new method of regn- 
lating their movements^ 159* 

Stephens, Henry, Esq., his description of an instrument fbr meararing 
grain, 269. 

Stone Company, notice of one proposed to be established in Scotiand, 395. 

Stromeyen^s analysis of several mineral substances, 19I. 

SulphatO'trkarbonate of lead, Dr Stromeyer's analysis of, 19I. 

T 
Tea, notice of various plants used as, 379. 
Tea^hests, notice regardtag the leaves used for lining them, 379* 
Temperature of man and other animals, Dr Davy's olwervations on the, 

300. 
Temperatures of the terrestrial globe and planetary spaces. Baron Fou.- 

rier's remarks on the, 373. 
Terrestrial globe, M. Arago's opinions regarding its thermometrical 

state, S66. 
Thermometer, notice respecting the phenomena exhibited by it after 

vnmersibn in sulphuric acid, 1 85. 
Timber-irees, notice of two kinds peculiar to New Zealand, 377- 
Traill, Dr T. S., his account of experiments made on Sir H. Davy's 

metiiod of protecting the copper-sheathing of ships, 326. 
TredgM, Thomas, Esqu his remarks on steam-boats, 244. 
Turner and Christison,DTB, on gas-burners, 1. 
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f^ases commonly called Etruscan, Professor Hausmann's account of 
their composition, 45. 

W 
Walrus, account of one killed in Orkney, 383. 
floater. Professors Leslie and Jameson's remarks oh its value as a mo« 

ving power for machinery, 170.— Mr Carmichael's observations on 

it as a moving power for machmery, 346. 
Wemerian Natural History Society, account of its proceeding, 181. 
Whale, notice of remains of a fossil one found in tne Apennmes, 385. 
Whales, bottie-nose, notice of two stranded in East Lothian, ZdQ. 
Wolves, ravages committed by them in Livonia, SS% 

Y 

Young, Rev. George, his account of a fossil crocodile recentiy disco- 
vered near Whitby, 76. 

Yvle, Dr John, his account of the deleterious effects of the presence of 
the larva of an insect in the human stomach, 72. 
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Zo6l(^, notices in, I94. 
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